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The future of education in the world seems to be under 
attack in ways that ultimately will affect the overall quality 
of life for everyone. Nations must recognise that their 
human resources are their most valuable resources. Most 
developing countries are unable to produce engineers and 
technicians in large scale due to many reasons. There is also 
an urgent need, because of the high-tech revolution, to 
retrain and upgrade the engineering workforce already 
available in the country. 


The conventional methods of teaching and educating 
engineers and technicians cannot cope with the scale and 
magnitude of these needs. A number of new initiatives have 
been taken recently with the main objective of making 
engineering education not only cost-effective but also 
accessible to a large number of people. These new initiatives 
are based on satellite delivery of courses from one location 
to another locations simultaneously. 
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Distance learning has taken systematic teaching-learning 
process to persons living in isolated areas where facilities 
for the traditional form of classroom teaching cannot be 
developed. Further, as distance learning addresses the 
needs of specific target groups, there is a great variation in 
the range of programmes offered. Consequently, the basic 
characteristics of distance education are spatial separation 
of the teacher from the learner, an age-heterogeneous 
learner group, easy availability and diversity in the nature 
of programmes offered. 

Open education is a term that has been used 
interchangeably with distance education. It has been 
described as “arrangements to enable people to learn at the 
time, place and space which satisfies their circumstances 


and requirements”. While distance education refers to the 


process of learning in which there is spatial, and usually 


temporal, distance between the teacher and learner, on the 
other hand open education (or open learning) refers to the 
process of making learning available to a learner at a place 
and time of his/her choice,, and at a rate suitable to the 


learner. 

The term education also implies open access to learning 
regardless of previous qualifications or age of the learner. A 
third term which is being increasingly used is flexible 
learning. The National Council for Educational Technology 
defines it as “a means of making it possible for learners to 
to education and training provision tailored tc 


gain access f 
. Lockwood points out that with 


their needs and aspirations” 
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reference to learning systems ‘flexible’ has the same 
meaning as ‘open’, only that the former term emphasises 
the individual nature of the programme. The layman need 


not do much hair-splitting as far as terminology is 
concerned. 


The professional view of Educational Technology (ET) is 
that it is an instructional system design that comprises both 
‘technology in education’ and ‘technology of education’. 
While the former involves the design of instructional devices 
by applying physical sciences and engineering technology, 
the latter includes the creation of technology of learning by 
applying behavioural sciences. Distance education is 
obviously concerned with both aspects. 


Distance education in its earliest form utilised only the 
print media. Subsequently, in the period between the two 


The development of computer-based technologies has 
revolutionised teachin i 


Educational techno 
the teaching-learnin 
cation, individualise i 
aa Eee ly & and group learning. All of 
the transmission o 
individual to a group, 
classroom situation, 


logy visualises three strategies for 


or groups, of varying sizes. In the 
where the number of students is 
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manageable the teaching-learning process is facilitated by 
the use of relatively simple teaching aids like blackboard 
and chalk, books, visual aids like overhead and slide 
projectors, and audio-visual aids like films and 
video-cassettes. Because of developments in communication 
technology it is now possible to impart instructions to much 
larger number of students. The use of Closed Circuit 
Television (CCTV), for example, allows a lecture to be 
simultaneously delivered to different groups of students 
sitting at different places. The development of satellite 
technology has now made it possible to reach thousands of 
students in scattered locations through telecasts. 
Individualised learning led to the development of 
programmed learning materials that can be given to the 
individual learner, in small, logically structured frames. The 
structured materials that need individual learning needs 
may be in the form of print material, audio tapes, , video 
cassettes, filmstrips and computer programmes. With the 
development of information storage devises like CD-ROM, 
the availability of multi-media and the incoming of internet 
individualised learning has the potential of becoming the 
most popular learning strategy, in both formal and informal 
education. 


The dynamics of group learning shifts emphasis from 
hardware and software to techniques like tutorials, 
controlled group discussions, and simulation. As such 
technology is not important in group learning. However, 
tele-conferencing may become important at some point of 
time in the near future. 

The Correspondence Course Model is the oldest and 
most stable model of distance education. As pointed out by 
Cantelon, the Chautauqua movement brought continuing 
education to millions of Americans long before anyone used 
distance education. Dr. Harper may, therefore, be regarded 
as being the father of modern distance education 
and the Chautauqua programme the prototype of the 
Correspondence Course Model. The printed word has been 
the dominant medium of delivery in correspondence 
programmes and will probably continue to be so in the 
foreseeable future. In India, nine Open Universities and 


4 DISTANCE EDUCATION 


61 Correspondence Course Institutes (CCIs) attached to dual 
mode universities offer correspondence programmes almost 
exclusively through the print mode. 


The syllabi of the programmes offered is the same as 
that of regular courses offered in classrooms, with the 
lectures being replaced by printed texts that may 
incorporate visuals. Interaction between teacher and 
student is through written answers submitted as a response 
to tests administered periodically. Some CCIs are, however, 
now making efforts to supplement the printed material with 
audio and video cassettes. The CCIs offer a wide range of 
programmes, ranging from undergraduate and postgraduate 


degree courses to diplomas and. certificates in professional 
areas. 


The Telecourse Model was realised for there was the 
need to grant access to education to the poor and 
disadvantaged classes. As implemented, it consisted of a 
series of video lessons that were supplemented by a text and 
a study guide. With development of technique and 
technology the video lessons are now in the form of high 
quality documentaries broadcast to fit the schedules of 
general audience. The telecourses have greatly promoted 
adult and continuing education in the United States. In 
India, the telecourse model has not been utilised for 
imparting regular higher education courses leading to 
degrees or diplomas. 


Programmes relating to both general themes and 
specific topics are being telecast on all weekdays on the 
national television network Doordarshan. These are the 
Countrywide Classroom (CWCR) and the Open Channel of 
Indira Gandhi National Open University (IGNOU), the 
target group being the undergraduate students. Individual 
programmes are of 18-30 minutes duration. About 80 per 
cent of the programmes are produced in India and the 
remaining 20 per cent imported keeping in view their high 
quality and relevance. For producing programmes of desired 
quality and content the University Grants Commission 
(UGC) has established seven Education Media Research 
Centres (EMRCs), and seven Audio Visual Research Centres 
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(AVRCs). The Open University Model has been designed 
keeping in view the need to widen access, especially for 
disadvantaged groups, to give quality higher education by 
providing a flexible and cost-effective system of instruction. 
The oldest open university is the University of South Africa, 
which started teaching at a distance in 1946, and the idea of 
a ‘University of the Air’ originated in Japan in the 1960s. It 
stemmed from a university lecture programme series of the 
Nippon Hoso Kyokais (NHK) conducted with the cooperation 
of 16 private universities of Japan. 

The nomenclature ‘Open University’ was suggested by 
the Planning Committee set up for establishing the 
university in its report of 1969. The use of the adjective 
‘open’ is possibly enigmatic, and certainly imprecise. It 
conveys a liberal attitude and, therefore, by implication 
flexibility. In the words of MacKenzie et al. ‘open’ carries 
“suggestions of the lessening or removal of restrictions, of 
exclusions and of privilege; of demolishing or lowering 
established barriers between subject areas; of enlarging and 
enriching the areas of activity and experience graded as 
educational’. Further, it symbolises “a shift in the 
relationship between teacher and pupil towards that of 
student and adviser”. Open universities and open learning, 
therefore, stand for access and equity, interdisciplinary, 
versatility, informality and student centrelines. In the open 
university programmes the course curriculum does not 
replicate the curriculum used for traditional programmes 
but is specially designed by course teams to meet the 
requirements of students learning at a distance. 

The approach towards course development is 
characteristically interdisciplinary. The delivery is through 
different delivery media including print, audio and video 
cassettes, telecasts, interactive TV, tele-conferencing, 
computer software and e-mail. Extra support is provided to 
learners through Student Support Services (SSS) like study 
centres counselling sessions, and evaluation of Students’ 
Assignment Responses (SAR), and there is formative as also 
final evaluation. In the case of open universities in India 
the presentation of the subject matter is largely through 
specially developed print material, but also through a 
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limited number of audio and video cassettes, and a few 
supporting telecasts. The contact between students and 
tutors is through written correspondence, and face-to-face 
sessions at study centres. 

The Distributed Classroom Model has its genesis in the 
need to offer popular courses to a large number of students 
sitting in different classrooms using close-circuit television. 
Initiated in the 1950s, in the United States, as a one-way 
system the model received impetus in the early 1990s with 
the introduction of interactive, compressed, video 
telecommunication systems. It facilitates distance learning 
for groups at off-campus locations in a live situation. 
However, the time and pace of study is under the control of 
the educational institution. This model is rarely utilised in 
India, the problem of large numbers being attended to 
through the formation of differen. ‘divisions’—the same 


course being taught in different classrooms, usually by 
different teachers. 


There are three types of distance education system (DES), 
viz., institute-centred, person-centred and society-based. In 
a predominance of 
nstitutional mission 
focuses on the cost-effectiveness and cost-efficiency of the 
system. Academics become consultants to the institution for 
material design and development. All other functionaries in 
the institution are assigned key functions with 
accountability and individual responsibility. 


rogrammes are more 
aim is to serve the 


mechanisms and the like. 
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A nation like ours that has adopted the promotion of the 
welfare of its citizens as its clearly defined goal cannot 
remain content with the formal type of education that has 
existed over the past century and a half. 

The traditional single channel or full-time formal 
education has turned out to be both selective and 
prohibitive, and is, therefore inadequate to encompass the 
potential for development that has enthused and enthralled 
our progressive farmer in rural areas and socially conscious 
workers in industrial and commercial establishments. It has 
miserably failed to give any concrete shape to the 
philosophy of ensuring equal educational opportunities to 
citizens of all age and class groups. 

A viable alternative hence specially in developing 
countries like ours is to throw open the gates of learning 
using the non-formal, correspondence/distance education or 
open. learning. This method of education, conducted in 
different ways, is assuming widespread proportions the 
world over. Its growth can be traced to the Correspondence 
Courses of the 19th century and to the use of instructional 
technology in the 20th century. At the 11th World 
Conference organised by the International Council of 
Correspondence Education, the President of ICCE, while 
dwelling upon its advantages, maintained that it is highly 
adaptable to the circumstances of a particular student. 


Moreover, it is probably the most cost-efficient method 
of education available to them and is accompanied by the 
advantage that one can learn while he is earning, i.e., he 
can both gain experience and earn his living at the same 
time thereby becoming the bread winner for his family. 
Another advantage of the distance education mode is that it 
is devoid of any rigid formalities of age and attendance. 
Correspondence/Distance Education was therefore started in 
our country by the University of Delhi on an experimental 
basis in 1962. It is in this sense that the Directorate of 
Correspondence Courses, University of Delhi, became the 
pioneering venture in the field of non-formal education in 
India. Its success led to the start of many other schools, 
institutes and directorates of correspondence education and 
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today there are 61 of them besides eight State Open 
Universities, a National Open School and a National Open 
University. Combined, they are playing a momentous role in 
the domain of higher education in our country. The students 
enrolled herein comprise not only the in-service personnel, 
but also those who could not secure administration due to 
paucity of seats or are working in remote places. The 
pursuit of studies through distance education helps these 
men and women to spend time well and wisely, and also to 
come into contact with well informed and educated people. 


It also enables them to improve their employment potential 
and find better jobs. 


Distance teaching, like any other of its forms, is based 
on the general laws of 


and application which 
learning. Teaching throu 
in mind, and this in ow 


grammes, and imparting knowledge 


onic media such as audio-video 
methodology. 


The preparation a 
fundamental to the scheme 


rnment and Politics’. It is 
ne the inadequacy of the knowledge of 
our students if this i 


s the status of stud teri i 
to tee Study material provided 


It is Pertinent to mention that some institutes of 
correspondence courses have recently experimented with the 
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use of computers, transferred their study material of the 
floppies and updated the same according to requirement. 
However, the percentage of such irstitutes is negligible. The 
response sheets which are intended to provide the feedback 
operation are indeed the worst calamity in the distance 
education methodology. They are scarcely checked and 
rarely returned back to the students. Gradually, the 
students also loses interest in writing the answers and 
sending the same for necessary corrections and evaluation 
to the institutes. 


A personal touch or face-to-face contact between the 
teacher and the taught is provided through counselling or 
personal contact programme. Colleagues from the 
universities and institutes of distance education where 
counselling has been introduced, opine that it has not been 
able to serve the purpose which it is intended to serve. 
While Counselling aims at clarifying the doubts that arise in 
the minds of the students, Personal Contact Programme 
serves a dual purpose of imparting classroom education 
while removing doubts and giving clarifications on the study 
material provided to the students. 


The importance of personal contact programme has 
steadily increased and it has become the second important 
tool of correspondence education. Through Personal Contact 
Programme classes, the students establish a rapport with 
the teacher and the programme helps fasten the pace of 
learning by providing them with an easy access to the 
understanding of their study material. But the protagonists 
of conventional type education have often challenged the 
efficacy of personal contact programme, particularly in the 
Third World countries. A developing country like India, they 
opine, cannot afford to make effective use of satellite, radio, 
television, internet and e-mail and other recently developed 
technologies for providing a meaningful contact with the 
students. It is also observed that the personal contact 
programme faces both administrative and academic 
problems. It requires a careful planning so that this facility 
is universalised and covers all the students enrolled with a 


particular institute. 
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Faulty planning can deprive a good number of students 
of the benefit of this contact which is a vital link in the 
process of learning. Moreover, this programme can become 
effective and meaningful only if the study material is 
handed over to the student at the time of his admission or 
latest within a month of the declaration of his result. The 
success of this programme entails that the students should 
have gone through the study material and should have 
earmarked their problems in understanding certain difficult 
portions, well before the personal contact programme starts. 


Unfortunately, owing to various administrative or 
academic reasons, the schedule is not adhered to religiously. 
It is also essential that a chain of adequately equipped study 
ibrary and reading room facilities are 


personal contact programmes, This definitely will go a long 


way in supplementing their study material with standard 
text and reference 


It is advisable that 


One therefore certainly hopes that we, the participants 


take up the social responsibility of turning out well- 
informed students. It would be sad 


» Scope of syllabus, fees and other 
charges, the dates of examinations, etc, 


the teachers 
gful discussio 
help them 


Besides teaching, 
available for meanin 
only with a view to 


should make themselves 
n with the students not 
overcome their academic 
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difficulties, but also to equip them face the challenges of life 
with calmness and fortitude. This would also enable the 
students to cultivate relations with their gurus and provide 
them with trusted friends and guides. 

Now, distance education does not solely rely on print, it 
also lays emphasis upon the use of high speed 
communication and information technologies as delivery 
system. A very important input in the distance education 
methodology hence is the introduction ànd application of 
multimedia and otber technological advances adopted by the 
developed countries. Information technology is not just a 
technology, nor is it merely a new enabling tool for 
economics and education. Rather it will lay basis for a whole 
new global civilisation in which Indian values and wisdom 
will play a defining role. 

In the academic arena, the conventional classroom 
status alone has failed to cope up with the sudden explosion 
in the number of students. This system was therefore 
sought to be supplemented by the correspondence/distance 
education institutes within the framework of the 
conventional universities. But, can a Third World country 
like India afford to blindly adopt the techniques developed 
in the west for imparting learning through distance 
education? The fact is that we do not even have electricity 
in many rural areas and consequently these technologies 
cannot be applied universally. Moreover, introduction of 
high technology needs huge investments in infrastructure 
and equipment, i.e., it calls for a diversion of funds, which 
as it is, are scarcely available. 

Another aspect of distance education is the issue 
relating to administrative inputs. On the basis of our 
experience, we all know that the quantum of administrative 
work in a distance education institute is very high. 
Administrative work here embraces admissions, issuing fee 
receipts, identity cards, distributing/despatching study 
material, examination forms, roll numbers, examination 
centres, results, mark sheets, provisional certificates, 
enrolment numbers, degrees, migration certificates to name 
only a few. This quantum has steadily increased owing to a 
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proliferation in the number of students we have to cater. It 
has been noticed that some administrative staff members, at 
times, lose their patience while dealing with the students. 
Some students consequently get disappointed and this 
explains why the rate of dropouts is quite high in the 
distance mode. While the importance of computerisation of 
students, services cannot be underestimated, we must try to 
exchange views on our experiences in this direction and try 
to benefit from each other’s success in this regard. 


Objectives 
The distance education mode was started with specific 
objectives to be achieved which are: 


— to provide a system of student-centred, self-paced 
learning. 


— to provide a flexible, diversified and open system of 
education. 


— to develop by providing wider access to higher education 
to persons of all ages and particularly to working persons 
and economically and otherwise handicapped, and 
persons residing in remote areas. 

— to provide means of upgrading the skills and 
qualifications, and 

— to develop education as a lifelong activity so that 
the individual can refresh and update his knowledge in 
an existing discipline or to acquire knowledge in new 
areas. 


The advantages of this system is to provide the learner a 
choice to continue education as a part-time and pastime 
activity at his own pace, place and time. There are no two 
opinions over the usefulness of this system, particularly in a 
vast country like India to literate its people faster and make 
higher education accessible. Coming to the actual 
functioning of these centres some problems are yet to be 
resolved. A majority of distance education centres and 
schools of correspondence courses of the conventional 
universities do not have autonomy and freedom to 


experiment with new courses or the syllabus of the existing 
courses. 
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In the absence of proper linking of the distance 
education systems of the country and with no autonomy to 
introduce the new courses, these centres are functioning 
simply as appendages to the regular system of the 
university. Lack of uniformity among admissions, courses, 
and staff pattern is reducing the efficiency and quality of 
the system. 

There is a peculiar problem for the students of 
Dr. B. R. Ambedkar Open University where they have just 
100 marks for language papers in part-I. The students who 
graduate from this university are enthusiastic to do PG 
courses with English or Telugu or Hindi. The rule of the 
conventional universities is that the student should have 
appeared for two papers of 100 marks each in English or 
second language. So a student of Dr. B. R. Ambedkar Open 
University becomes ineligible to apply for M.A. (English) or 
(Telugu) or (Hindi) in the Centre for Distance Education of 
Osmania University—both the universities being situated in 
the same city. For no fault of his, the student is penalised. 
An anomaly like this would defeat the very purpose of 
providing flexibility in the distance education system. 
Calling these degrees on par with those of regular 
universities, the students of the state open university are 
thrown into unredeemable disadvantage. The distance 
education centres have to be at the mercy of the Board of 
Studies (BOS) to get any new courses approved or to change 
the course design of the existing courses. As most of the 
BOS members are from the regular college/university 
system it is difficult for them to evaluate the.needs and 
difficulties of distance learners. 

The pattern of recruitment of teaching staff, their 
designations and nature of work differ widely in the 
distance education centres; some call them Co-ordinators, 
some Assistant Directors and so on. Can we evolve a 
uniform pattern for all the distance education centres with 
regard to the teaching staff at the centres? An urgent need 
is felt to introduce some ratio between the number of 
students and the number of faculty members in a particular 
discipline. Many times, there may be 5,000 registered 


students in a particular subject without any teaching faculty 
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at the centre. To meet the needs of learners more 
effectively, the staff in the concerned subject should be 
available at the distance education centres. So let the UGC 
and Distance Education Council fix a uniform staff pattern, 


Proportionate to the number of students in the different 
subjects. 


The Distance Education Council and IGNOU have to 
present the course material 


effective self-instructional 
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The examination system is a very important aspect of 
learning process. The syllabus, examination papers, 
evaluation—all these are on par with the regular system. 
The examinations are also conducted by the respective 
universities. 

A common core syllabus throughout the country helps to 
pool the materials and prepare standard materials in 
English which facilitates their translation into respective 
state languages. All the distance education centres along 
with the open universities conduct regular seminars and 
workshops to work more closely and effectively. These 
enable to update the developments that occur in the 
distance education centres. We are providing an opportunity 
to obtain knowledge and degrees to our learners. But most 
of the distant learners are very poor in their communication 
skills, both in English and their native language. Offer a 
course in Communication Skills in English and their native 
languages in all our centres, so that the interested students 
could do it simultaneously. Necessary guidelines are to be 
evolved to have uniform eligibility criteria for admission into 
various courses offered in distance education. 


To develop staff structure to run the distance education 
centres effectively and improve quality of education through 
this mode, provide training facilities by conducting 
workshops, refresher courses, short-term courses for the 
staff working in distance education system. Guidelines 
should be issued to all the universities for developing 
academic, administrative, financial and functional 
autonomy. Proper encouragement should be given to all the 
distance education centres for developing the need-based 
and professional oriented curriculum which suits the native 
environment of the learner. The government, UGC, Distance 
Education Council should come forward to sanction liberal 
grants for the development of the distance education 


system. 


ee 
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Distance Learning Environment 
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Distance Learning Environment is an evolving paradigm of 
instruction and learning that attempts to overcome both the 
distance and time constraints found in traditional classroom 
learning. It is a set of technologies that can allow for a more 
equitable distribution of resources, as well as a more 
personalised learning experience type of educational concept 
offers instruction that, depending on the kind of system or 
technology, has most or all of the following characteristics: 
it is self-scheduled, self-motivated, and self-paced, there is 
no travel time; and it retention, continuous availability, and 
a non-threatening learning environment. 

Solid-state electronic advances made possible a major 
growth of cable TV systems, satellite communications and 
computation power. Increased precision of electronics in 
view of the development of digital circuitry and mass 
production of integrated circuit chips resulted in many new 
functions, lower prices, and better quality and reliability for 


government-allocated money for 


1 educational software packages 
proliferated. Those packages followed, fe 


practice. Boring, uni 
blame for the failu 
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the end of the 1980s, when better software became 
available, publishers were uninterested, and teachers were 
dubious and afraid of the high cost of computer technology. 
It was only in the early 1990s that telecommunications- 
based education started to realise its potential, especially 
with the advent of high-power personal computers (PCs), 
broadband communications, and digital video. 

This chapter discusses the educational challenges that 
face contemporary society. It introduces the concept of 
distance learning and presents the key drivers of, and the 
inhibitors to the growth of the distance learning industry. 

Education and training are strategic tools that a society 
needs to continuously apply in order to sustain a global 
competitive advantage and to‘create a better standard of 
living. While corporations need to upgrade the skills of their 
employees, government agencies at the federal, state, and 
local levels need to deal with the problem of structural 
unemployment. That problem, which affects five million to 
six million blue-collar workers in the United States, is a 
result of the transition of the economy from a labour- 
intensive economy to a skill-based economy. 

Structurally unemployed people lack skills and need to 
be retrained so they can rejoin the American workforce. 
Another major challenge facing the US government is how 
to convert the welfare system to a “workfare” system. 
Welfare recipients have no hope of joining the workforce 
unless they acquire basic skills, such as reading and 
writing. At the time of the writing of this book, a major item 
on the agenda of the 104th Congress was to develop welfare 
reform legislation. Any welfare bill that passes Congress 
and is approved by the- President cannot succeed in 
addressing the nation’s educational problems unless it deals 
explicitly with two interrelated problems: retraining welfare 
recipients and curbing illegal immigration. 

CHALLENGES FACING UNIVERSITIES 

d with their own set of problems. First 
traditional approach in delivering 
t continue to incur the cost of building 


Universities are face 
if they follow the 
education, they mus 
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new campuses and maintaining existing ones. Another key 
challenge is the increasing cost of education. University 
tuition is on the rise, outpacing inflation. A third problem 
facing most universities is the declining interest of some 
graduating school: students in obtaining a college education. 
This is forcing universities to formulate strategies to enable 
them to compete effectively with other universities to attract 
high school graduates. 


The decrease in potential population, due to natural 
demographics, has forced many institutions to undergo 
self-examination. Technology is one of the methods being 
brought to bear to support quality teaching. As colleges and 
universities become increasingly market-driven, they are 
targeting students not on the basis of geographical 
proximity but on the basis of interest in programmes. 


Distance learning technology affords access to a sizable 
market of nontraditional students who are older, have 
family responsibilities, are employed, wish to remain in 
their geographic areas, and need continuing education to 
succeed more effectively at work. A fourth problem is the 
declining support from the federal and state governments. 
For example, State University of New York administrators 
recently announced that if the cuts proposed by the 
governor were approved by the state assembly, the 
university would be forced to close a number of campuses 
throughout the state. 


ROLE oF DISTANCE LEARNING 
Distance learning has become an option because of the 
increasing availability of higher-speed, two-way digital 
telecommunication facilities. Fibre based terrestrial 
networks are available in most US markets and advances in 
digital video compression means that a “low-end” DS1 line is 
adequate for many distance learning applications. In 
addition, satellite-based networks cover nearly the entire US 
although two-way connectivity is difficult to achieve 
directly, a return path can be secured using a dialup 
voice/data line. The bottom line is that the growing 
availability of connectivity options is positively influencing 
educational institutions’ adoption of distance learning. The 
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road to the goals of an equitable, technology-rich educetion 
system requires a number of initiatives. IDL is one vhe 
technological tools that can contribute to the solution of the 
educational problems that society faces. 


IDL refers to a portfolio of application and networking 
solutions that can be (and are being) implemented by uni- 
versities, K-12 schools, corporations, and government agen- 
cies to enable them to enhance the education and research 
process. IDL solutions establish telecommunication links be- 
tween education receivers and various sources of knowledge 
over geographic areas that may span a metropolitan seg- 
ment, a whole state, or the entire country. These sources of 
knowledge are not limited to distance learning providers, 
such as universities and corporate training centres; they 
also encompass information and processing resources, such 
as libraries, supercomputer centres, and museums. The re- 
quired links may involve voice communications, video com- 
munications, data communications, or a combination of 
these media. The quality of the distance learning pro- 
grammes is a function of the selected type of solution and 
the particular needs of the distance learners. 


IDL solutions can address many of the challenges facing 
education and training institutions. The following examples 
are only a few of the benefits that can be accrued. 

— IDL can reduce the isolation of rural K-12 schools and 
colleges, and it can address anticipated shortages of 
teachers in those communities by linking them with 
education providers. 

— IDL can eliminate the electronic isolation of the 

traditional K-12 classroom by linking classrooms with 

external sources of learning, such as museums, libraries 
and universities. 

IDL can enhance the quality of education by speeding 

the process of information transfer between education 

providers and education receivers. 

— IDL offers the promise of instant sharing of information 
among members of the R&D community, speeding the 
research process and, consequently, the development of 


new products and services. 
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— IDL can resolve some of the financial problems facing 
universities by providing them with economics of scale. 
Through distance learning, a greater number of remote 
classes can be created, giving education providers the 
opportunity to generate more revenues per teacher or to 
reduce the tuition per student. 


— By implementing distance learning solutions, a 
university can differentiate itself from other universities 
by being at the leading edge of technology. 


— Through distance learning, government agencies can 
reduce the cost of retraining the structurally 
unemployed and welfare recipients. 


— IDL enables corporations to upgrade the skills of their 
workforces to effectively compete in skill-intensive 
industries. 


— IDL can reduce the training budgets of corporations by 
reducing costs of travel for educational purposes. 


Educators and administrators who appreciate the positive 
value of telecommunications are investing school capital and 
operating funds in IDL technology; in many schools and 
colleges, telecommunications has become a line item in the 
operating budget. 


Interstate networks and entities 
Some of the key interstate IDL programmes are listed below. 


Agricultural Satellite Corporation (AGSAT) is a 
consortium of 42 university affiliates and two government 
agencies. Both non-credit and credit courses are delivered 
via satellite to sites in 40 states. In addition, agricultural 
and agribusiness research information is disseminated. 


_ The Annenberg/CPB Project was established in 1981 and 
is based at the Corporation for Public Broadcasting. The 
original charter was to assist in the improvement of and 
access to higher education. The Project has funded 
high-quality video telecourses as well as new technology 
projects. More recently, the Project has adopted the goal of 


spearheading the reform of maths and science education 
through technology. 
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Oklahoma State University created the Arts and Science 
Teleconferencing Service (ASTS) in 1988 to oversee K-12 
programming. ASTS is a partnership of rural school 
administrators, the Oklahoma Department of Education, 
and the College of Arts and Sciences at Oklahoma State 
University. ASTS provides live school programming via 
satellite in math, science, and language to approximately 
425 schools; the ad hoc programming reaches more than 900 
institutions. 

The Black College Satellite Network (BCSN) includes 65 
school districts that participate with black colleges and 
universities to receive educational programming. 

Cable in the Classroom is a non-profit service supported 
by the cable TV industry. It offers free service to all K-12 
schools passed by cable facilities. The service includes 
noncommercial programming, support materials, and 
copyright-free use of those material. 

Channel One is a satellite-delivered daily news and 
information programme reaching over 12,000 K-12 schools. 
The free 12-minute programme includes two minutes of 
commercials. 

Learning Links is a national consortium of 22 agencies 
linked under the Central Educational Network. The service, 
which is available to K-12, supports online access to 
databases, bulletin boards, and e-mail. 

The Massachusetts Corporation for Educational 
Telecommunications (MCET) was established in the early 
1980s and is funded by the state legislature. It distributes 
as well as produces K-12 instructional programming over a 
satellite network (Mass LearnPike) and over a computer 
network (Mass LearnNet). 

The Mind Extension University (ME/U) delivers edu- 
cational programming nationwide in cooperation with cable 
TV systems. ME/U provides credit-based undergraduate and 
graduate courses from a number of universities. 

The National Distance Learning Center (NDLC) acts as a 
centralised electronic information source. It keeps detailed 
listings of teleconferences and K-12, higher education, an 


continuing education courses. 


6.8 ® 
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The National Telecommunications and Information 
Administration (NTIA) is part of the Department of 
Commerce. It acts as the President’s advisor on tele- 
communications policies, particularly as they relate to the 
nation’s economy and technological base. NTIA funds the 
Public Television Facilities programme and the Tele- 
communications Information Infrastructure Assistance 
Programme (TIIAP). TIIAP, which started in the early 1990s 
with a $26 million fund to assist educational institutions, 
has reviewed-over 1,100 proposals for IDL programs. 


The National Technological University was founded in 
the mid-1980s and now includes 45 participating 
universities in the United States. Over a dozen master of 
science programmes in engineering are provided by satellite 
to full-time employees and federal workers. The 
programming is received at over 430 sites (universities, 
corporate offices, and government locations), with more than 
100,000 students. 


The Public Broadcasting Service (PBS) funds and 
distributes televised instructional material. it offers 
telecourses to about 2,000 colleges and universities, in 
cooperation with local public television stations, through its 
Adult Learning Service and the Adult Learning Satellite 
Service. PBS also offers the Elementary/Secondary Service, 
aimed at K-12 schools. 

The Satellite Educational Resources Consortium (SERC) 
involves state public broadcasting entities and departments 
of education in 25 states. It also develops instructional and 
professional programming. 


The Satellite Telecommunications Educational Pro- 


gramming (STEP) delivers live, interactive education over 
satellite links, 


_ The Star School Programme was authorised by Congress 
in 1988 and is over-seen by the Department of Education. 
The programme disseminates awards, 
for a number of IDL networks 
system, SERC, BCSN, and STEP, Other channels include the 
Technical Education Research Centers, and the 
Telecommnications Education for Advances in Mathematics 
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and Science (providing nationwide math programming for 
students in grades 4, 5, and 6). 

The United States Distance Learning Association 
(USDLA) promotes the development and application of IDL 
using satellite, video, audiographic, and multimedia 
technology. It spans K-12, higher education, continuing 
education, and corporate training. 

The Western Cooperative for Educational Telecommuni- 
cations includes more than 150 corporations, universities, 
colleges, schools, and public agencies in 19 states. Its char- 
ter is to make information and expertise telecommunications 
more easily available to its membership. 

There are many state-level IDL initiatives. States are 
considered to be the fulcrum for planning in education. Most 
of the significant education policy emanates from the state 
capital, either from the, department of education for K-12 
schools or from the board of regents, higher education- 
commission, or state university system. This state-centric 
paradigm also applies to IDL. It should be noted that in the 
past couple of years only a few states have increased their 
funding of IDL. 

Most states continue to be financially disadvantaged, 
particularly in view of the 1995 budgetary reforms initiated 
in Congress, Nonetheless, in most states legislators, 
administrators, and regulators are collaborating to identify 
new ways to fund applications through matching programs, 
incentive regulation, and taxes to generate funds. For 


example, Missouri’s VIDEO programme relies on a videotape 
rental tax. Other states (e.g, Georgia and Michigan) have 
created new telecommunications rate regulations that are 


favourable to IDL. 


STRUCTURE OF THE DISTANCE LEARNING INDUSTRY 
Many distance learning communication solutions are on the 
market today to satisfy the needs of distance learning 
providers and receivers. These application solutions can be 
divided into two categories: video solutions and data 


solutions. 
Video solutio 
categories: One-way VI 


ns can be further classified into four 
deo/one-way audio; One-way video/ 
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two-way audio; Two-way video/two-way audio; and N-way 
video/N-way audio with continuous presence. It should be 
noted that, despite the drive toward digital technology 
and fibreoptics, a major portion of distance learning 
programming is still carried by analog satellite links 
(although the use of compressed digital video is compelling) 
microwave links over-the-air and cable analog TV, and 
instructional television fixed service (ITFS). Once such 
recognition is made, one can then focus on an assessment of 
the advantages of a migration to digital. 


K-12 schools can access educational TV programmes by 
subscribing to basic cable TV services or obtain them over 
an ITFS network. For example, students and teachers can 
access educational programming about computers, 
communication, multimedia, software and related matters 
through the Jones Computer Program. They can also watch 
cultural lectures, debates, and symposia through the 
Horizons Cable Network. In addition, they can have general 
education and enrichment programming through the 
Learning Channel. Students can also monitor world events 
on Cable News Network (CNN), which provides news 
coverage 24 hours a day. 

One-way video/two-way audio solutions are pre- 
dominantly satellite-based and enable distance learning 
providers to establish a one-way video/two-way audio with 


— Private-business 
specialised training, 
by corporations int 
corporate training. 

— Shared institutional distance 


systems are shared by multiple distance learning 
receivers (e.g., universities, Corporations) and are 
managed by a single distance learning provider. 


TV-based Programming (e.g., 
seminars). These systems are used 
ernally, for example, to provide 


learning systems. These 
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Examples of satellite-based distance leaning systems 
include BCSN, the National University Tele- 
conferencing Network, the National Technological 
University, and Wescott Communications. 


Two-way video/two-way audio systems provide participants 
with simultaneous interactive image and voice communi- 
cations, enabling individuals in different locations to 
communicate with each other as if they were in the same 
room. Users may be students communicating with their 
teachers over a long distance or executives communicating 


with their employees. 

Video-conferencing systems involve the transmission of 
two-way video and two-way audio from one location to 
multiple locations. To reduce the amount of bandwidth 
required for transmission, digitisation and compression of 
audio and video signals are implemented. One company 
with a full-motion two-way video training network is Bell 
Communications Research; an example of a compressed- 
video two-way video training network is Teleport 
Communications Group. Video/video-conferencing systems 
can be classified into four categories: Custom or site-built 
rooms, Standalone units, Rollabouts and Desktop systems. 


Custom or site-built rooms, including classrooms, are 


equipped with fixed systems to support video 
communication. Equipment is often built into walls or 
ts accommodated by this 


tabletops. The number of participan c i 
design is usually a function of room size and layout. This 
system represents the high range of video/video- 
conferencing systems and is appropriate for corporations 
that have made a major commitment to video-conferencing. 

High-end systems can support executive level video- 
conferencing usage, and complex applications that require 
significant peripheral equipment. These rooms are used by 
both educational institutions and corporations, although the 
venue, the design, and the audio/visual systems tend to be 
different. Education institutions particularly need the 
following: simple control systems; monitors and projectors 
ranging in size from 27 inches to 53 inches (or more); three 
or more cameras per system (one for the student, one for 
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the instructor, and one for graphics capture); a high-quality 
audio system, including quality microphones and speakers; 
and direct computer peripheral input to the audio/visuel 
system. 


Standalone units usually are stationary, cabinet- 
mounted units that contain the major equipment required 
for video/video-conferencing. Standalone systems accom- 
modate the same types of applications and the same 
participants as custom-built rooms. Standalone units, 
however, offer a less costly and less permanent solution. 
These systems can be used by both educational institutions 
and corporations. 

Rollabouts are configured on carts with staging rooms 
for storing peripherals. These systems, which represent the 
midrange of video/video-conferencing systems, have two 
advantages: (1) They are convenient because of their trans- 
portability and flexibility, and (2) they are more affordable 
than high-end systems, These advantages make rollabouts 
appropriate for companies with limited space, moderate 
budget and video/video-conferencing needs which may be 
dispersed throughout a specific location. These systems can 
be used by both educational institutions and corporations. 

Desktop systems are intended for use at employees’ 
desks or in small meeting areas. They currently represent 
the low end of video-conferencing systems, making them the 
most affordable. PC-based video/video-conferencing systems 
can be created by connecting PCs to local area networks 
(LANs), which are extended to wide area networks (WANs) 
through services such as switched, digital services. PCs can 
also be connected directly to WANs. 

Although classrooms ten 
many (corporate) video/video- 


outgoing video) is superimp 
(usually displaying incoming 
windows can display incomi 
incoming video and graphics 
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and set-up of monitors depends on the application, the room 
characteristics, and the type of video-conferencing 
installation (e.g., desktop, rollabout, custom-built). Large 
monitors tend to be more effective. 

The number and the arrangement of cameras depends 
largely on the number of conference participants, students, 
or teachers; the application requirements; the room 
and the type of video-conferencing 
installation (e.g., desktop, rollabout, custom-built). Cameras 
range from low-end systems, to on-charged-couple-device 
(1-CCD) systems with 470 lines of horizontal resolution, to 
3-CCD cameras with 750 lines of resolution. Cameras can be 
positioned in one of three ways: with a joystick or control 
panel buttons, automatically to focus on the participant who 
is speaking, or manually. 

Audio quality is as impo 


characteristics; 


rtant as picture resolution. 


Audio systems, including speakers and microphones must 
provide clear, simultaneous two-way communication. One 
desirable feature of an audio system is automatic echo 
cancellation, which adjusts the incoming and outgoing audio 
signals according to the acoustics of a particular room. 

A codec performs two functions: video digitisation and 
compression. Digitisation is the ability of the codec to 
convert analog video and audio signals into a digital bit 
stream for transmission over digital lines. When receiving 
the coded signal, the remote codec reconverts the digital 
signal back into analog video and voice signals, which are 
then sent to the video monitor and speakers. The codec also 
compresses the signal to provide efficient and cost-effective 


transmission. 

Typically the compression ratio is 100:1. The level of 
picture resolution provided by the codec depends on the 
sophistication of the digitisation and compression 
algorithms. Video compression algorithms are based on the 
International Telecommunication Union-Telecommunication 
(ITU-T) or International Organisation for Standardisation 
(ISO, after the French) standards. ITU-T’s standard H.261 
covers transmission of video at rates ranging from 56/64 
Kbps to 2.048 Mbps. ISO’s Motion Picture Expert Group 1 
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(MPEG-1) supports entertainment-level video at 1.544 Mbps; 
MPEG-2 supports even better quality at 6 Mbps. The Motion 
joint Photographic Export Group (M-JPEG) supports quality 
video at 10-20 Mbps. 

Video signals contain a substantial amount of intrinsic 
redundancy, so that compression can be undertaken prior to 
storage or transmission. Compression schemes that are able 
to reduce the raw bits by a factor of 100 or 200 are usually 
employed. There have been claims of compression ratios of 
1:2,500 through the use of fractal methods. Audio/visual 
distance learning systems are not inexpensive and may 
typically require a system integrator to assemble and test. 
Data solutions can be classified into two categories: 
Groupware, which allows remote training through PCs 
connected to the training site by a switched or permanent 
network, usually employing computer-supported cooperative 
work (CSCW) software and internet, which supplies ad hoc 
access to information and databases. 

Groupware refers to softw 
one of the followin 
conferencing, 


are that can support at least 
g applications: electronic messaging, data 
or messaging gateways. Groupware solutions 
link distance learning providers and receivers that are 
separated by a WAN. An increasing number of vendors offer 
groupware. Providers of groupware solutions extend beyond 
software providers (e.g., Lotus) to encompass network 
providers (e.g., MCI and AT&T). 


The internet has been growing rapidly in the last few 
years. Through the internet a user can receive a number of 
services, including logon services, e-mail, file transfer, 
host-to-host communications, and directory services. 
Recently, the internet has “burst into the collective 
consciousness of the American business community, 


triggering exponential growth”, 
SoLutions 


are specific to topological segments 
mple, the access, the local-access 
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each segment. Topologically, communication occurs at the 

following levels: 

— A local- or campus-area network, that is, within a 
building or within campus; 

— Public network access, that is, between the user’s 
building and the carrier’s point of presence, for example, 
a local central office; 


— A metropolitan area ne 
community level; 
— A WAN, that is, regionally or nationwide; and 
— A global area network, that is, internationally. 
Each segment of a communication link often utilises distinct 
technologies. In addition, each segment is subject to 
different cost, performance, and availability considerations. 
By and large, LAN issues relate to initial wiring and the 
deployment of appropriate servers. Bandwidth generally is 
not an issue, since one can obtain from 10 to 100 Mbps 
using traditional methods. Also, cost tends not to be an 
issue, since after the initial install (say, $400-$600 per 
connected workstation), there are no recurring charges. 
Access to public networks is currently a major area of 
discussion as it relates to carriers efforts to improve it 
(access is what has been called metaphorically “the ramps to 
the information superhighway”). The factors of this 
discussion are: (1) the number of access lines in a network, 
which tracks with the number of residences and buildings 
requiring connectivity; and (2) the throughput of the access 
medium. Currently it is difficult to obtain more than 128 
Kbps for a residence or more than 1.544 Mbps for a 
business. New applications, such as distance learning, 
require more bandwidth. 
The media to support access include twisted-pair copper 
lines to the domicile (the staple of today’s network), coaxial 
cable (e.g., cable TV companies), end-to-end fibre optic links, 
and hybrid fibre-coax systems (e.g., newer cable Tv 
distribution systems). Existing technologies have limited 
throughput but are relatively inexpensive (e.g 128 Kbps 
and $600 to install per location); newer technologies support 


twork (MAN), that is, at the 
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much higher throughput but are more expensive, parti- 
cularly in view of the number of businesses and residences 
that would have to be upgraded (e.g., 2-10 Gbps on fibre, 
with an install cost of $2,500-$4,000 per location). 
Technological variations are now being sought to 
increase bandwidth in a cost-effective manner. For example, 
there are ways of increasing the throughput of a 
twisted-pair copper line and ways of better utilising a fibre 
(e.g., using wavelength division multiplexing). The issues 
related to MANs and WANs centre on bandwidth availability, 
cost of the connection, and effective support of multiple 
locations. From a target-market perspective, communication 
solutions can be classified into the following two major 
groups: networking solutions that can support large and 


medium-sized businesses and networking solutions that 
support local communities, 


Large and medium-sized business networking solutions 
can be classified into the following: 


— Dedicated services, ranging in speed from fractional 
digital signal (DS) 1 (multiples of 64 Kbps, up to 1.544 
Mbps) tc a synchronous optical network (SONET) 
(multiples of 155 Mbps); 

— Circuit switched services, which include switched DS1 
(1.544 Mbps), and switched DS3 (45 Mbps) services; 

— Asynchronous transfer mode (ATM)-based solutions, 
which include ATM cell relay service, as well as support 
of switched multimegabit data service (SMDS) and 
frame relay service (FRS) over the same integrated 
platform; 


Discrete fastpacket services, which include SMDS, FRS, 
and native-mode LAN interc 


a Onnection service (NMLIS); 
an 


— Integrated services digital networks (ISDN), which range 
1n speed from 64 Kbps to 1.544 Mbps (DS1). 
“Private line” digital services 
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traffic. DS3 facilities are increasingly available in many 
parts of the country, although they are still relatively 
expensive. In addition, a number of carriers have started to 
offer a fractional DS3 service that allows the user to specify 
the desired number multiple of DS1s. These dedicated 
facilities can support voice, video, and data. 

Frame relay service (FRS) is a data communication 
service that became available in the early 1990s. It supports 
medium-speed connections between user equipment (routers 
and private switches in particular) and between user 
equipment and carriers’ frame relay network equipment 
(i.e., public switches). The frame relay protocol supports 
data transmission over 4 “eonnection-oriented” path; it 
enables the transmission of variable-length data units, 
typically up to 4,096 octets, over an assigned virtual 
connection. FRS provides interconnection among n” 
(backbone) sites by requiring only that each site be 
connected to the “network cloud” via an access line (compare 
this with the n(n-1)/2 end-to-end lines required with 


dedicated services). 

The cloud consists of switching-nodes interconnected by 
trunks used to carry traffic aggregated from many users. In 
a public frame relay network, the switches and the trunks 
are put in place by a carrier for use by many corporations. 
Carrier networks based on frame relay provide communi- 
cations at up to 1. 544 Mbps (in the United States), shared 
backbone bandwidth on demand, and multiple user sessions 
over a single access line. The throughput is higher than 
that available for traditional packet switching, making the 
service attractive for applications that involve LAN-based 
communication, including image transfer, but not voice or 
video. In a private frame relay network, the switches and 
trunks are put in place (typically) by the corporate 
communications department of the company in question. In 
either case, the service can provide permanent virtual 
connections (PVCs) and now also switched virtual 
connections (SVCs). 


SMDS is a high-performance, public, connectionless 
service developed by Bellcore (Bell Communications 
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Research) in the late 1980s. Access to the network is based 
on a subset of the Institute of Electrical and Electronics 
Engineers (IEEE) 802.6 MAN standards. From an interface 
point of view, access to SMDS is established through a 
subscriber network interface (SNI), which may provide 
either a DS3 access path (with multiple access classes) or a 
DS1 access path. For a DS3 access path, single or multiple 
customer premise equipment (CPE) access arrangements are 
available. 


The access protocol, SMDS interface protocol (SIP), is 
based on distributed queue dual bus (DQDB) connectionless 
protocol. This protocol operates at the media access control 
(MAC) level of the data link layer (layer 2) of the Open 
System Interconnection Reference Model (OSIRM). As a 
result, SMDS can be supported by various higher-layer 
protocols, such as transmission control protocol/internet 
protocol (TCP/IP). SMDS supports five service-access classes. 
One of these access speeds can be supported by a DS1 
access line, while the other speeds (4 Mbps, 10 Mbps, 16 


application, such as groupware and internet, and is 


applicable to corporate distance learning applications, such 
as corporate training. 


ATM refers to a high-bandwidth, low-delay switching 
and multiplexing technology now becoming available for 
both public and private networks. It Supports voice, video, 
in the strict sense is simply a (data 


LAN interconnection, 
plications. Cell relay 
s enabled by ATM. CRS 
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A number of carriers (e.g. Teleport Communications 
Group) either already provide services or are poised to do so 
in the immediate future. ATM supports both switched (SVC) 
and non-switched (PVC) connections. ATM supports services 
requiring both circuit-mode and packet-mode information- 
transfer capabilities. CRS supports both data-oriented 
distance learning applications such as groupware and 
internet, as well as video-oriented distance learning appli- 
cations. ATM employs SONET facilities as the transport 
medium. These fibre-based facilities support data rates that 


are multiples of 155 Mbps. 


ommunities 


Solutions supporting local c 
tly offered by the local 


Networking solutions curren 
telephone companies, such as dialup and ISDN basic rate 
interface (BRI). They also encompass solutions offered by 
cable TV companies. In addition to these existing solutions, 
a number of broadband solutions are being introduced or 
tested by the local exchange carriers (LECs), including video 


dialtone (VDT) solutions. 
c digital subscriber line (ADSL) is an 
erformance copper-based technology: It is 
de more bandwidth out of the existing loop 
apparatus (i.e. the copper-based plant). ADSL is currently 
being evaluated or trailed by some RBOCs. Effectively, it is 
‘a repeaterless but the bandwidth is 
asymmetric. In nnel (network-to-user), ADSL 
supports DS1 ra from the central 


office (CO) and T2 rates ( 


also has one bidirec 
containing two «p” channels, a “D” c 
operations channels. Hence, the reverse channel 
(user-to-network) is much more limited. 

ed services are residential 
eges, and K-12 schools. 


Asymmetri 
emerging high-p 
intended to provi 


customers, local 


Consequently, ADSL is app ni 
access applications that involve those local communities. 
both video- and data-oriented 


ed to 
plications, 
Jt also can be use! 


ADSL can be appli 
distance learning ap. 
given its capabilities. 


particularly internet access, 
d to deliver VDT 
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services. The future of ADSL may be limited, however, 
because many carriers prefer to channel the nontrivial 
perloop investment required to provide it toward the 
construction of a broadband fiber-based access loop. The 
narrowband and wideband solutions described here provide 
substitutes to each other, each with a set of strengths and 
weaknesses. Some of these solutions can also complement 
each other, providing users with hybrid solutions. 

A discussion of ADSL necessitates a discussion of 
hybrid fibre/coax (HFC), although ADSL technology is 
being pursued (if at all) by the traditional LECs, while HFC 
is being pursued by the cable TV cempanies as well as by 
the LECs. At this time, most of the cable TV industry is 
working on upgrading the traditional, all-coax network to 
fibre/coax hybrid systems. In many cable TV networks today, 
fibre is being used at least in the trunk portions of the 
network; as time goes by, fibre will make even more 
inroads. 

Ultimately there is a desire—and a need—to provide 
fibre connectivity all the way to a residence or an 
institution. This, however, is still fairly expensive. The 
telephone carriers, namely, LECs and alternate access 
providers (AAPs), have brought fibre to customers that are 
“large enough” but not to smaller customers, residences, and 
educational institutions. By contrast, the cable TV 
companies have not yet brought fibre connectivity directly to 
their end customers. However, they have embarked on 
efforts to use fibre as far as the “node” in the 


coaxial runs 
emanate. Those systems are known as HFC. Improved HFC 


ransmission plant, and even 


1. Or e sophisticated such networks 
to emerge is Time Warner Cable’s Full Service Network. 


This network, under trial at press time, supports traditional 
cable TV distribution Services, video on demand with instant 
access, interactive TV Services, interactive games, access to 
long distance telephony, video telephony services, and 
personal communication services (PCS), 
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A representative, reasonably sophisticated HFC cable TV 
network of today would support 450 MHz of bandwidth; it 
would have fibre spans no longer than 10 miles, although 
that can be extended farther with hub sites and 
regeneration; it would have approximately five total miles of 
coaxial cable per node, with a maximum of three amplifiers 
in cascade; each node would serve about 500 homes; and it 
would typically use the band 3-33 MHz for the upstream 
channel to support some level of interactivity. 


Compared with the all-digital and hybrid analog/digital 
HFC systems, the all-analog HFC system provides the lowest 
per-subscriber cost, especially for low “take-rates” (25-40%). 
Such a system, however, is the least sophisticated system in 


terms of supported services and, hence, in terms of revenue 
potential for carriers (typically these systems support only 
broadcast video). Also, the cost per subscriber increases 
considerably when the providers want to deliver a number 
of channels that necessitates two coaxial cables into each 
home. In the future it is likely that digitally modulated fibre 
(SONET-based) will be employed more extensively, 
particularly for fiber-to-the-home (FTTH) and fiber-to-the- 
curb (FTTC) architectures, especially to support ATM. 
Dialup access is based on traditional analog telephony 
methods. This so-called plain old telephone service (POTS) 
approach involves the use of modems to connect the user PC 
(owned by the u ration) to the 
remote server or host; it utilises the analog public telephone 
network. Circuit swite i at the communications 
channel is not dedicate day but must be 
brought on line when needed (via a process called call 
setup) and then taken down when no longer needed. 
Traditional modems have operated at speeds up to 19.2 
Kbps and are now up to 28,800 Kbps; however, until 
recently, 9.6 Kbps has been more common. That implies 
that the throughput across this type of link is fairly small; 
consequently, only a small number of users or short inquiry/ 
response-like transactions can be supported. Since the link 
between the two points is not available on a dedicated basis, 
dial up the information provider, as 


the user needs to : 
needed. File transfer is limited to relatively small files. 
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Video dial tone (VDT) is an emerging information 
exchange and exchange access service that is being offered 
by LECs to support video information users (VIUs), including 
distance learning receivers and providers, in accessing video 
applications, as well as multimedia applications, offered by 
video information providers (VIPs). Each VIU household 
subscribing to a VDT service may be able to establish either 
a single session or multiple sessions, depending on 
implementation. Each VDT session includes three types of 
information flows: One-way video distribution, Associated 
two-way data flows between VIPs and VIUs, if required and 
Signalling. 

Because of the required bandwidth, the implementation 
of VDT networks can be based‘on ATM over SONET. ATM 
can provide the switching function, while SONET provides 
the transmission functions. Through the ATM technology, 
only the channels of specific interest are switched into the 
user’s access facilities. The backbone portion (from the 
serving CO to the VIP) could employ an OC-24 (1.2 Gbps) 
transmission system or an OC-48 (2.4 Gbps) transmission 
system. Six access technologies can support VDT services 
and are either considered or implemented by at least one 
RBOC. These solutions are: ADSL, HFC fibre to the node 
(FTTN), FTTC, fibre to the building (FTTB), and FTTH or 
fibre to the site. 

Cable TV companies provide local communities with an 
increasing number of services. These services include access 


to educational TV programs, data over cable services, 
interactive TV ser 


improved video d 
communication ove 
The key componen 


A frequency translator in the headend that takes 
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upstream transmissions from customers and converts 
the transmission signal to a downstream broadcast 
channel. Multiple translators can support multiple 
independent LANs. 

— A bridge or router in the headend that provides access 
to WANs. 

ISDN provides end-to-end digital connectivity with access to 

voice and data (both circuit switched and packet) services 

over the same digital transmission and switching facilities. 

It provides a range of services using a limited set of 

connection types. ISDN supports a small number of physical 

user-network interfaces. The more well known of these 
interfaces is 2B+D interface, which provides two switched 
64-Kbps channels, plus a 16-Kbps packet/signalling channel 

(144 Kbps total). 

Other less-known ISDN interfaces include 1B+D, which 
are currently trailed by some LECs, and NB+D, where N is 
greater than 2 but less than 23. Although many users now 
employ faster modems, operating at 14.4 Kbps, 19.2 Kbps, 

38.4 Kbps with compression, and even 57.6 Kbps with even 

more compression, ISDN offers a more “comfortable 64 

Kbps, 128 Kbps, or even 384 Kbps throughput, affording 

adequate flexibility to the user. Some see a combination of 

ISDN and FRS as a viable way to bring in remote users and 

connect them to the information provider’s network. ISDN 

can support data-oriented as well as video/audio-oriented 

distance learning applications. i 

Less developed countries and rural environments with 
dispersed populations or rugged terrain have found satellite 
systems to be the practical way to support their 
telecommunications needs. Geosynchronous satellites, which 
maintain a fixed position relative to the ground, have been 
used for commercial applications for over 25 years. They 
have seen increased deployment, starting in the early 1980s, 
as relatively small earth stations became available. 

Typical applications include video broadcast, voice 
telephony, and wideband data transmission implemented on 

a point-to-point or a point-to-multipoint basis. The major 

potential for satellites is now for private network services on 
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a point-to-point or full-mesh basis. A satellite is a 
communication device that receives signals from a ground 
station, amplifies them, and broadcasts them to all earth 
stations capable of viewing the satellite and receiving its 
transmissions. 

The satellite is an active radio relay, much like the radio 
relays used in terrestrial microwave communications: A 
satellite transmission begins at the earth station, traverses 
the satellite, and ends at one or more earth stations. A 
satellite communication link involves three elements: the 
Space segment, the transmission path element, and the 
ground segment. The Space segment consists of the satellite 


itself, along with the supporting telemetry to keep the 
Satellite in orbit, 


achieve one-to-many transmission of the video programme; 
the return audio path is generally supported over a dialup 
telephone link from the remote sites. 

Very small aperture terminals (VSATs) are a satellite 
transmission technology that was introduced in early 1980s. 
VSATs integrate transmission and switching functions to 


lm); a radio-frequency 


init of power to support 
communications at bandwidth up to 1.5 Mbps over the 


transmission band (typically the Ku band at 12/14 GHz); 
linked via satellite to 
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VSAT earth stations, which performs routing and 
management functions. The MES can be either operated by 
a large company or shared by small companies subscribing 
to a facility operated by a service provider. ` 


NATIONAL INFORMATION INFRASTRUCTURE 
The networking solutions needed by education providers 
and receivers are not uniformly available, nor are they 
uniformly affordable. The affordability and ubiquity of these 
services cannot be improved without the creation of a 
national information infrastructure (NII). This is a topic of 
intense debate and interest to the federal government as 
well as to state governments, universities, and network 
services providers. A number of initiatives are currently 
being carried out by these players. The federal government 
and the state governments play vital indirect roles in 
speeding the process of creating an NII as well as in 
education reform. These roles include financial role, 
regulatory role, user role and educator role. 

The financial role of the federal and state governments 
refers to their efforts to finance and build statewide 
networks. The regulatory role of the state governments 
refers to the efforts of the public utility commissions of the 
individual states as well as to those of the FCC to remove 
barriers to competition and to provide incentives to the 
expansion of the distance learning programmes. The 
telecommunications reform legislation of 1996 opens the 
telecommunications marketplace to greater competition, 
which, many expect, will increase the quality of and reduce 


the cost of service. 

The state and federal govern 
of information technology. The state and federal 
governments play an important role as advocates of distance 
learning. They also play a direct role in resolving education 


problems. 


ments are large consumers 


To play these roles effectively, the federal and state 
governments need to introduce regulatory and legislative 
reforms (workfare reform, education reform, and immigra- 
tion reform). They can also provide financial incentives to 
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education providers and receivers. In addition, they can get 
directly involved in the distance learning industry by 
introducing new distance learning technologies. These 
technologies can address many problems such as the 
education of welfare recipients and the structurally 
unemployed. 

Carriers and telephone companies play an active role in 
building the NII and in delivering a number of services that 
ride on the NIL The telephone companies view the NII as a 
tool to face these challenges and to differentiate themselves 
from their existing and emerging competitors, 

Two closely related groups, the cable TV companies and 
the AAPs, are the main competitors of the traditional 
telephone companies in the creation of the NII and in the 
delivery of distance learning services. Their roles include 
building joint regional cable TV-AAP networks to provide an 
increasing number of services, including data over coaxial 
cable and access to educational TV Programming. AAPs are 


now receiving equal status to the LECs in a number of 
states, 


companies, a few companies are not. These independent 


AAPs are becoming either national AAPs or what have 
been called competitive LECs (CompLECs, also known as 
CLECs), National AAPs will continue to do what AAPs have 
done over the years: serve telecommunications-dependent 


is no longer enough for an AAP to be a diverse s 
for so-called “dumb” s 
special access, 
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QUALITY IN DISTANCE EDUCATION 
oe education expanded with an overwhelming 
entum, both in its use and misuse, as teacher training 
~~ enber programmes began to multiply rapidly on 
ne and and professional-vocational and awareness- 
extension programmes expanded on the other. The debate 
became broadbased as the validity of using conventional 
norms and notions of effectiveness as a measure for the 
effectiveness of distance education came to be questioned. 
The attention of those concerned shifted slowly but steadily 
from mere perception of quality need to reality. 
Hardly anything in concrete terms could be characterised 
as a quality assurance mechanism in the Indian 
educational system, be it conventional education or distance 
education. 

The arrival of distance education on the scene, first as 
correspondence provision and later as an open and distance 
university-based offering provided an alternative pathway to 
pursue higher education not only for basic degree courses 
but also for professional courses in management, teacher 
education etc. By this time the conventional university 
system had consolidated its structure and stabilised its 
approach to what was called “good quality” higher education 
through the policies and action of University Grants 
Commission. These revolved around five broad thrusts: 

1) Laying down minimum and essential qualifications and 
experience for various academic and other staff in 


college and universities. 


2) Developing norms and sta 
provisions through model curricula, 


examination systems. 
3) Fixing of minimum necessary infrastructure in terms of 


land, buildings, classrooms, labs, library, etc. 

4) Providing funds and grants for developing new thrust 
areas such as computers, bio-technology, etc. 

5) Establishing new postgraduate departments and centres 
of excellence as well as providing audio visual support 
through “countrywide classroom” broadcasts. 


ndards for academic 
teaching plans and 
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None of the above initiatives and provisions could be 
“transferred” for application to the new and upcoming 
distance education stream. Therefore, without any statutory 
constraints and infrastructure restrictions on the number of 
students to be admitted, the distance education wings of the 
conventional universities came to be looked upon as cash 
cows. “Partly because distance education institutions 
launched courses without any reasonable understanding of 
the distance education system, very often without 
sufficiently preparing for effective distance education 
transactions.” The initial reaction of distance educators in 
India manifested in their building a defence mechanism for 
distance education systems and not for the conventional 
system. 

The perceived effectiveness of conventional education 
was used as a standard measure for the effectiveness of 
conventional education. The University Grants Commission 
has realised as well that they play a recommendatory and 
funding role and that, if an institution can mobilise funds 
independently, it will not bother about UGC 
recommendations and guidelines. It was time the issue of 
quality in education was addressed afresh. 


Movement in education 


internal quality assurance mechanism at all intermediate 
stages as well as predespatch testing, were required to be 
documented and demonstrated to the outside trained and 


The -almost simultaneous establishment of the National 
Assessment and Accreditation Council (NAAC) by UGC and 
the National Board of Accreditation (NBA) by AICTE for the 
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technical education sector bear out these common concerns 
T felt needs. Both these bodies have evolved specific 
riteria and techniques assessment of the relevant quality 
Parom Ee The NBA had, in addition, gone in for a system 
3 grading of the programmes of institution based on the 
core it achieved on a designated scale. This was considered 
essential as the variation in quality of existing programmes 
and institution was considerably large. 


Quality assurance in distance education 

The distance education system in this country has eight 
open universities and 58 distance (mainly correspondence) 
institutes/directorates attached to the conventional 
universities. The Indira Gandhi National Open University is 
the flagship of this distance education system and under its 
Act, the Distance Education Council (DEC) was established 


to promote, coordinate and maintain s 


f IGNOU 
IGNOU has already established itself as a leader amongst 
At IGNOU, quality assurance 


distance education institutes. 
activities focus on all the major and critical processes in 
lar to those at the open 


distance education quite simi 
universities, but the measures taken to achieve the desired 


quality differ considerably. 
Existing built-in quality ass 

follows: 

a) planning the course or program 

b) developing the course or programme; 

c) producing the learning materials; 


g the course or programme; 
d follow up activities; and 


tandards. 


Quality assurance 0: 


urance mechanisms are as 


me; 


d) implementin 
e) reviewing the courses an 
f) developing human resources. 
Planning the course OF programme 
Each school or division is expected to present a perspective 
plan covering a period of about five years. This perspective 
plan must be approved by the coordination committee and 
subsequently, after incorporating the modifications the 
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committee suggests, the perspective plan must be approved 
by the planning board. Within the approved perspective 
plan, the school or division is expected to prepare a project 
concept pertaining to each course or programme that they 
want to launch. 


Planning academic programmes 

The faculty may also initiate proposals. These proposals 
initiated by either the Vice-Chancellor or the faculty are 
placed before the coordination committee, which is a 
non-statutory advisory body made up of all senior 
functionaries like the deans of the various faculties and 
directors of the various service units. After the coordination 
committee approve the proposal, the faculty or department 
prepares a detailed proposal for the consideration of the 
academic senate, the highest statutory academic authority 
of the university that is empowered to approve academic 
programmes, 


Developing curricula and learning materials 

After a programme is finally approved, an expert committee 
made up of the internal faculty members and external 
subject experts is constituted to prepare the curriculum. The 
committee may meet once or twice for this purpose, and the 
curriculum thus designed is sent for approval to the 
academic senate. The approved curriculum and syllabus are 
passed on to the course team, which consists of subject 
experts (both from the university and from outside 
institutions) and an audio-visual producer, who is 


is responsible for content editing and quality or 


terials as course writers, editors, 
e developers. The audio-visual 
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materials are previewed by the internal faculty before they 

are duplicated for use by students. 

The quality assurance mechanisms that function at this 
stage include: 

a) editing learning materials for different purposes 
(content, format and language); 

b) ‘coordinating with the producer of audio-visual materials 
and previewing the audio-visual materials before they 
are duplicated; and 

c) orienting the course writers to make them famili 
the requirements of quality. 

The internal faculty read the fi 

free publications. Similarly, the audio-visual unit is 


responsible for producing the audio-visual tapes in 
accordance with an audio-visual manual prepared by the 
university. The mechanisms to ensure the quality of paper, 
card and blank tapes are the advisory technical committees, 
which set the minimum standards for the quality of the 
materials the university is to use. The general quality of 
printing is assured by penalty clauses in the agreements 
with the printers. Duplicated copies of audio and video tapes 


are also randomly checked. 


ar with 


nal proofs to ensure error- 


he course or programme 


is implemented through many 
processes: the despatch of materials; counselling, tutoring, 
and practical work at study centres; assignment handling; 
query handling; feedback; and evaluation. The quality of 
these processes is assured by ensuring the prerequisites 
which support them as follows: 
f materials: availability of materials in the 
ability of schedules, adherence to 
f packing; 

and practical work; availability of 
schedules, punctuality, 


Implementing t 
A course or programme 


a) despatch o 
warehouse, avail 
schedules, quality 0 


b) counselling, tutoring, 


schedules, adherence to edu 
regularity, availability of facilities, attendance of 


learners, quality of learners, quality of counselling or 
tutoring, practical work and interaction, use of 
audiovisual materials, learner satisfaction; 
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c) assignment handling especially ensuring: availability of 
schedules, adherence to schedules, short turn-around 
time, quality of assessment; 


d) query handling reached to: pre-admission services, 
on-course services, and post-course services; 


e) Feedback on quality of print materials, quality of 
audio-visual materials, quality of counselling, tutoring, 
and practical work, quality of assignments, quality of 
support services in general; and 


f) Evaluation availability of schedules, adherence to 
schedules, conduct of examinations, turn-around time in 
the case of assessment, handling of appeals made by the 
students and discipline issues, results (time taken for 


declaration) and their accuracy, regular and timely 
certification. 


Regional centres are expected to monitor study centres for 


provide feedback on their infrastructure, the functioning of 
tutors and counselling, and learner behaviour. 


Reviewing the courses and follow-up activities 
Course review activities are mainly on the feedback made 


» expanded (entailing 


of Iso increasing the content by 
means of revisions) or withdrawn. 


QUALITY ASSURANCE IN LIBRARY EDUCATION 


The role of library and information professional have totally 


been changed in the present day society with th 


of information and communication technologies, 
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more library professionals, rather they are called informa- 
tion professionals. As on date there are 108 universities/ 
colleges and institutions in India offering Library and 
Information Science programmes. Of these 108, there are 27 
Open Universities and Correspondence Course Institutes 
(CCIs) offering Library and Information Science programmes 
through distance/correspondence mode. The objectives of 
offering Library and Information Science (LIS) programmes 
through correspondence/distance mode are mainly due to 


the fact that it: 

ds geographical/physical barriers of a learner, 
cess to higher educational opportunities 
possible through the conventional mode, 
amme at 


—  transcen 
— provides ac 
which is not 
allows more flexibility in completing the progr 


the learner’s pace of study, 
career advancement schemes of the working 


employees by acquiring a professional qualification, 
— enables younger talented group to complete the 


programme from the job point of view, 
lities in understanding organisation and 
£ libraries/information centres and 


— helps in 


— improves capabi 
management 0 


documentation centres; and 
equirement of different types of 


nd documentation centres. 
ce (LIS) curriculum lays 
fferent types of libraries 


— caters to manpower T 
libraries/information a 


The Library and Information Scien! 
emphasis on the fundamentals of di r 
and its management, bibliography and reference service, 


classification and cataloguing, collection development, 
information and documentation and some theoretical 
background on ¢ 


omputer techno ; 
context the entire LIS curriculum need to be technology 
oriented. 


The practical 
improved so as to 
documentation cen 


skills of the distance learners should be 
handle these libraries/information centres/ 
tres. Much emphasis is to be given on 
collecting, organising, processing and disseminating 
information with the help of modern computer and 
communication technologies. Application of information 
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technologies in the libraries and information centres shall 
enable the learners to develop his or her computer skills for 
its effective organisation. These include: 


a) library automation or computerisation of inhouse 
operations, 


b) database design and searching using readily available 
software packages, 


c) searching of CD-ROM bibliographic databases, 


d) preparation of online search strategies and searches of 
databases, 


e) multimedia application in libraries, and 


f) organising information resources available on Internet 
etc. 


opportunities. 


Identification of centre 


Institutions interested in activating these programmes 
should be named as Partner Institution/Programme Specific 


should have all facilities such as classroom, library, 
computer facility, resource persons, audio-video and a good 
collection on library and information science including the 


quality of delivery of programmes effectively to the distance 
learners, 


Student support service 
Student Su 


computer facility, 
teleconferencing, 
of assignments, etc, 
academic and administrative j 
be attended so th 
her programme in time. 
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Training to the trainers 
a Ten training need to be conducted on how to prepare 
iners for counselling and Personal Contact 
Programmes (PCP) as well as evaluating the assignments of 
the distance learners. Strong motivation on the part of the 
distance learners make them successful in completing the 
programme in which counsellors are the mediators between 
the university and the learners. 
~ Feedback is another technique of quality assurance for 
improving, updating and making the programme more 
learner-oriented. All these programme-related components 
need to be evaluated by the students, counsellors and 
experts in terms of curriculum, programme delivery, 
maintenance, student support services, examination and 
evaluation, etc. Therefore, periodic feedback programmes, 
in-depth study and analysis, and tracer studies need to be 
conducted so as to improve and assure the quality of the 


programmes on offer. 


DEC initiatives 

The Distance Education Council has taken a number of 
initiatives under quality assurance schemes to develop 
norms and standards for various professional programmes 
offered through distance mode. Library and Information 
them in which the DEC constituted a 
committee consisting of national experts in the field of 
library and information science to develop norms/standards 


for BLIS and MLIS through distance mode. 
urse curriculum, annual 


These norms pertain to co 
intake, eligibility, counselling, student support services, 
faculty requirement and other infrastructural facilities that 
are very much essential to offer BLIS and MLIS programmes 
through distance mode. Quality can only be assured if these 
norms are properly followed by all open universities and 
correspondence course i 


Science is one of 


nstitutes. 
iety 
d communication technologies 


d information centres has 
ls to information 


f information soc 
tion an 
library an 
library professiona 


Impact o 
The advent of informa 
and its application in 
changed the role of 
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professionals. Now library and information professional need 
to be trained in the areas of Library Automation, CD-ROM, 
Online, Online Public Access Catalogue, Multimedia, E-mail, 
internet etc. The impact of such an information society has 
compelled the LIS professionals to redesign the LIS 
programmes so has to provide effective and efficient 
information services in a rapidly changing technological age. 


Developed countries particularly in LIS education 
through distance learning shall help a lot to the planners, 
designers and academics associated with these programmes 
how to make it more innovative, interactive and cost 
effective in India. Universities in USA, UK, South Africa, 
etc., have made it more technology-oriented and much has 
to be done for these programmes in India, particularly at 
the designing and implementation stages. They are going to 

_ be the innovative problem solvers and effective information 
managers possessing a broad range of capabilities to meet 
the high demand of libraries and information centres in 
business and industries. 


TECHNOLOGIES IN DISTANCE EDUCATION 
Technology can help distribute education from the world’s 
best sources to all the people irrespective of age, sex, creed, 
religion, socio-economic status, who are in need of education 
wherever located, thus crossing all geographical and social 
barriers. New technologies, namely satellite communication, 
fibre optic cable and computers have dramatically enhanced 
educational capabilities. 


Distance education, based on the use of modern 
communications and multimedia materials, has proved to be 
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a, P ma resource development 
Eo L ecade. ea ility to cope with rapid 
anges in the higher education system will become the 
primary measure of success, of both micro and macro levels 
as we approach the 21st century. Change is occurring fastor 
everyday. Many societies have shifted from industrial era to 
information era, and others are fast moving in that 
direction. The volume of information that becomes available 
doubles every four to five years. ' 

Stating it another way, the total of all human 
knowledge that was available to an undergraduate in 1997 
will be less than one per cent of what will be available to 
his/her counterpart in the year 2050. 

Teachers have to become experts in helping learners 
navigate through this sea of information rather than 
pretending to be effective transformers of that information 
into knowledge. Students must be trained to bring about 
that information. Those who survive this information 
explosion will be able to deal with it effectively and even 
more importantly, acquire knowledge. These changes have a 


major impact on education and training. 
In fact, education and training are also undergoing a 
major change. The focus has shifted to learning rather than 


teaching. Some of the major changes are: 
i) From institutional-based learning to far learning 
organisations with just in time knowledged provisions; 


ii) From fixed curricula to personalised curricula; 
iii) From front ended education to lifelong education; 


iv) From teaching to learning. 
number one amongst the great 


Education is going to be 
world industries, within which will flourish an educational 
machine technology that will provide tools such as the 
individually selected and articulated two-way TV and an 
inter-continentally networked documentary call up system 
operative on any home two-way set. 

Bates has outlined the developments in communication 
and information technologies with implications for learning - 


which are the following: 
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— Integration -of television, telecommunication and 
computers, through digitisation and compression 
techniques; 


— Reduced costs, and more flexible user applications of 
telecommunications, through developments such as 
ISDN/fibre optics/cellular radios; 


— Miniaturisation (tiny cameras, microphones, small high 
resolution display screens); 


— Increased Portability, through use of radio 
communication and miniaturisation; 


— Increased Processing power, through new microchip 
development and advanced software techniques; 


— More powerful and user-friendly commands and 
software tools, making it much easier for users to create 
and communicate their own materials. 


Due to these developments the learner will be increasingly 


free to choose what and when he/she can learn from what 
source, 


In India distance education has emerged as a formidable 
system of higher education. There are at present eight open 
universities in India and about 50 distance education 
divisions attached to conventional universities. There is also 
a National Open School in the country. While one must 
admit that the conventional education system has played an 
important role in expanding education, particularly in the 
urban areas, over the last 50 years or so, one must accept 
its limitations as a means of mass education and especially 
quality education in the rural areas. 


? 


the population of the country is growing steadily, 
outstripping the growth of schooling facilities, with the 


DISTANCE LEARNING ENVIRONMENT 53 


l The conventional system of education has proved 
inadequate in the face of rapidly increasing population. 
The emergence of the information technology including 
the satellite-based telecommunication system has generated 
a potential of a sea-change in the education system all over 
the world. Print, radio, television, audio-video cassettes, 
overhead/slide projectors, filmstrips, etc., 
communication have become old 
have lost novelty in the 


tape-recorders, 
which permit only one-way 
educational-technologies and 
developed world. 


The last one decade has see 
new, electronic-based innovations in the field of higher 


education, which permit vision, sound, data with inter- 
activity. Information highways are high speed data 
networks used to transport information and link people who 
want to be connected with others. Teletext and Video-text 
are the two new information age services that will soon be 
widespread among home and business users. Teletext is a 
one-way service in which pages of information from a 
central database are broadcast on a regular television 
signal. Video-text is a more sophisticated two-way service 
using telephone lines. E-mail, tele-conferencing (audio and 
video) and computer conferencing are common activities on 
the internet and other electronic networks. The words 
information highway reflect speed, volume, powers, and 


efficiency. ee 

With the information highways becoming a reality in 
many countries, Conferencing Technologies (CT) have come 
to be used in a large way in collaborative distance and open 


learning. The success of CTs will depend on the extent to 
such as attentiveness, idea 


which learning tasks, 

generation, concept elaboration, feedback, etc., are fulfilled. 

The CTs reduce the teachers’ teaching functions without 

reducing the academic rigour. Since generally the adults are 
llaborative type of learning 1S 


the participants of CTs, a co : 
necessary. When integrated into the whole learning context, 
CTs offer sufficient flexibility to the learners and the 


educators. 
classroom can be created 


Thus, a virtual ; i 
class is taught using the satellite, microw 


n emergence of a series of 


in which the 
ave or cable 
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linkages between them. The electronically linking of 
students and teachers at various locations by cable, 
microwave or satellite has made it possible to create this 
face-to-face teaching at a distance. There is no doubt that 
an extensive emergence of electronic-based technology in the 
field of education is in the offing. However, one must not 
forget limitations in its use, especially in the developing 
countries. 


The advocates of the modern technologies in education 
presuppose that the learners have access to a wide range of 
high specification information and communication 
technologies; that these technologies can be used at time 
and in circumstances that are convenient for learners and 
optimal for effective study; and the learners have sufficient 
familiarity or experience of using them. Unfortunately all 
these presumptions are far from true so far as learners in 
developing countries are concerned. 


Though there may be television in the house, there is 
certainly a claim of all members of the family for using TV 
for entertainment purposes. Not many students have access 
to VCRs because of the costs. Even those who have VCRs 
may not always be able to use them in view of the 
competing demand for TV time by others. PC and modems 
are absent in most of the learner houses in the developing 
countries. Flexibility is also a limiting factor. The TV, the 
VCR or the computers cannot be used away from home. 


The most modern multimedia computers are conspicuous 
by their absence even in the higher educational institutions, 
not to talk of private homes. Multiplicity of languages used 
in the same country, as in India, also poses severe problems 
in reaching distance education to different parts through 
the broadcasting/networking systems. Thus, there are 
severe limitations in the use of high specification informa- 
tion and communication technology in the developing 
countries. It may take two to three decades to reduce these 
limitations to an insignificant level. 


It will be difficult to protect national, state or provincial 
boundaries from distance education. Governments will have 
to deal with the question, sooner or later, whether they 
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would like to be net exporters or net importers of education. 
The answer of course is quality. 

The distance teaching institutions, in particular, will 
have to demonstrate superior quality of education that will 
override the public’s preconceptions of the status of better- 
known, more conventional institutions as they enter into the 
distance teaching world via the internet. There is also the 
question of access. 


The high specification information and communication 
technology can be accessed only by the rich and the very 
rich in the developing countries who can afford to have a 
number of TVs, modems, computers and can afford to pay 
for long distance call charges, etc. separately for 
entertainment and education purposes. The proportion of 
such learners is microscopically small. Since they belong to 
the elitist society they would, anyway, have been well 
educated in the conventional system of education. 
Electronic-based technologies will dominate the education 
scenario in the developed countries. 

The 21st century will give rise to electronic educational 
institutions which will provide information on education and 
training needs and opportunities; quality control; 
accreditation; coherent curricula and other concomitant 
services. Many of the instructors or tutors may not belong 
to the educational institutions but will be independent 
contractors. Nor would it be necessary for learners to be 
registered with an educational institution. The educational 
institutions may only collect and deliver payments for fees 
and royalties to the owners of the software or the telecom 
companies. 

Unless the less developed countries are able to create an 
appropriate technological infrastructure to support the kind 
of learning needed in the 21st century, they would be left 
far behind. Building up of information highways are the 
sine quo non of the modern system. The need of the 21st 
century will be to exploit the information highway to the 
ee possible extent. Economic development will depend to 
: rge extent on creating and optimally using the 
echnological infrastructure. 
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DISTANCE LEARNING CHALLENGES 
Interactive Distance Learning (IDL) is one the technological 
tools that can contribute to the solution of educational 
problems and challenges which universities are facing. 


LINKS AND APPLICATIONS 

The IDL links enable universities to establish closer ties 
with their corporate and government clients by enabling 
them to rapidly share information among members of the 
R&D community, speeding up the process of R&D and the 
development of new products and services. The IDL can also 
resolve some of the financial problems facing universities by 
providing them with economies of scale. 

Through IDL, universities can create a greater number 
of remote classes. This creates education providers with the 
opportunity to generate more revenues per teacher or to 
reduce the tuition per student. A university can 
differentiate itself from other universities by being at the 
leading edge of IDL technology. 


However, universities cannot hope to maximise the 
benefits of automation without attacking those problems 
through specific IDL applications, identifying the 
communication applications that are solving the problems, 
and implementing innovative solutions that can address the 
problems. 

Various university buildings need to establish intra- 
university and interuniversity communications links with 
university branches, other colleges, dormitories, and 
external sources of information. 


The following IDL applications drive universities needs 
for the establishment of these links: 


Collaborative learning 

Collaboration is important to university students so they 
can share and analyse scientific data, have extended 
discussions with other peers, and work together to produce 
papers and journals. Traditionally the sharing of 
information relied on text-based e-mail and on face-to-face 
meetings. Increasingly, university students and researchers 
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are seeking computer graphics and animation-generation 
systems with text. 


Access to databases 

Students, instructors, and researchers need to have access 
to a large number of databases. The nature and locations of 
the databases are shaped by the type of research that an 
individual is performing. These databases have two common 
characteristics: (a) They are accepted standards in their 
respective research communities, and (b) they are large. The 
large size of the databases and the impracticality of 


duplicating them in every research lab across the nation 


necessitate the availability of broad-band networks to 
researchers to maximise the speed of scientific research and 


development. 


Access to supercomputers 
University needs for access to supercomputers are shaped 
by the needs of the various groups of researchers operating 
in an university environment. For collaborative learning to 
be effective, educational experts believe that schools have to 
change in the following ways: 
i) Effective collaboration becomes more useful as the 

number of teachers and students participating ina 

specific collaborative effort decrease. 
ii) Effective collaboration among students and teachers 

belonging to the same team requires more effective 


scheduling for groupwork. 


Access to libraries 
In preparation for their assignments, students need to 


access digital libraries as a substitute for physical access to 
libraries. This will provide them with access to a wider 
range of information resources that may be available in 
their university library. They need connectivity to these 
libraries to access electronic books, periodicals, and other 


publications. 


Collaborative learning and research 
Collaborative learning encompasses the establishment of 


58 DISTANCE EDUCATION 


communication links among students, teachers, and 
researchers. Collaboration is not limited to the formal hours 
of schools, nor is it limited to a university campus. Students 
can benefit from getting in touch with their professors after 
class hours for several reasons: (a) to inquire about a 
specific project or report assignment, (b) to deliver the work 
to their instructors electronically, and (c) to receive 
comments back from their professors. 


Remote learning 


Universities need to create remote classes to support the 
educational needs of their smaller branches as well as those 
of smaller universities. Remote classes provide universities 
with the following benefits: (a) they increase the number of 
teachers per student, and (b) they reduce the costs 


students: 
i) Interactivity: This i 


course. 
ii) Instructional feedback: T 


provision of grades by instructors to students on specific 


assignments, and it encompasses providing answers to 
questions after university hours. 


ii) Elimination of time constraints: 


his extends beyond the 


Through IDL solutions, 
, to some extent, free 


iv) Motivation: An effective ID 
students to have fun as t 
students and teachers, 


Besides the needs of students, instructors, 


L solution should enable 
hey interact with other 


and researchers, 
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needs of the telecom/datacom managers, are also 
woe ng for the evaluation, selection, design, imple- 
DE ation, and operation of IDL solutions. In selecting the 
A telecom/datacom managers of universities 
wht o take into account a number of factors, some of 
ich are specific to the university telecom/datacom 
environment. 
The telecom/datacom infrastructure of a university is 
shaped by several factors: (a) whether the university or 
college is public or private, (b) the founder of the university, 
(c) the size of the university, (d) the specialisation of the 
university, and (e) the physical location of the university. 
The telecom/datacom environments of large universities 
resemble those of large industrial parks. 
f The university telecom/datacom infrastructure may 
include some or all of the following elements: 
— A voice networking environment: This is supported by a 
PBX or centrex and extended over a metropolitan area 
through either private lines or 4 public switched 


network system. 


— Legacy systems: T 
administrative mai 
token rings. 


r minicomputers, 


his include olde 
en Ethernets and 


nframes, and ev 


— A client/server environment: Clients 
round the campus 


may be spread a 
across LANs, such as Ethernet, Toke 
— Satellite-based networks: It used by universities both to 
originate and to receive IDL programming. 
While universities may have similar infrastructures as those 
built by corporations, they differ in one major way: 
universities are innovators and are willing to explore new 
technologies, even if those technologies are not well proven. 
d consider only a proven 


In contrast, corporations woul 
technology before committing their resources to the adoption 


of a technology. 

— Geographic co 
universities see 
geographic range 


verage: Telecom/datacom managers of 
k application solutions that support the 


of universities. 
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There are a number of applic 
universities in addressing their 
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Ease of use'and administration: Telecom/datacom 
managers value application solutions that are easy to 
administer and to use by IDL receivers and providers. 


Intra-enterprise versus interenterprise communications: 
The appropriateness of the application solution to a 


university may depend on the extent of the needs of 
telecom/datacom managers for inte 
intrauniversity communications. 


Inter-operability and compatibility: Telecom/datacom 
managers are seeking solutions that are not proprietary 
but based on open standards. This would enable them to 
not have to rely on a single vendor. 

Support for installed bas 
value solutions that can 
information systems. 


Access methods and speeds: 
have needs for different acc 


r-university versus 


e: Telecom/datacom managers 
build on their installed base of 
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ation solutions available to 
IDL needs. They are: 


1) internet 

2) groupware 

3) one-way video/video-conferencing 
4) two-way video. 
Internet 


Universities hav. 


e been using the internet 


l for over a decade. 
The major uses are: 
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— Collaborative learning: University students can rely on 
a number of internet services in collaborating with each 
other. These services include e-mail, logon services, file 
transfer, host-to-host communications, and directory 
services. These applications enable university students 
to establish a dialogue with other researchers and 
scientists around the globe. It also enables them to 
transfer large files. In addition, through electronic 
whiteboards university students can share in real-time 
notes about specific technical topics. i 

— Remote learning: One of the growing capabilities of the 


internet is video-conferencing. The internet has 
demonstrated the ability to link multiple sites though 


entry-level two-way video-conferencing links. 

— Access to supercomputers: The internet enables 
university students and researchers to access major 
supercomputer centres throughout the country. 

Due to its low cost, support for a wide range of applications, 

and ability to provide university students and researchers 

with access to a range of information resources, the internet 
will continue to be a key networking and communications 
solution for universities. 

The internet solution provides 
and teachers with freedom from the const 
space, interactivity, and instructional fee 
major limitation, however, that universit: 
into account in selecting the applications supp 
internet security. 

Violations result from unauthori 
particularly given the emergence of pro 
names and passwords on the network. 


students, researchers, 
raints of time and 
dback. It has one 
jes need to take 
orted by the 


sed password use, 
grammes collecting 


Groupware solutions 

The groupware is an emerging alternative solution to the 

internet in meeting the needs of universities for intra- 

university IDL applications. 
The key jntra-universi 

groupware are the following: 


ty applications supported by 
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access public databases 
voice mail, etc. 


1) Low cost: In implementing 


2) Multiple applicati 


3) Ease of use: Multi-functiona 


4) 


5) Training and con 
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questions and interact with other students in other 
locations. 

The one-way video/two-way audio solution is beneficial 
not only to university students but also to telecom/datacom 
administrators of universities for the following reasons: 

i) A large number of satellite-based providers are 
currently available. 
ii) Satellite and fibre systems deliver high 


iii) The cost of one-way transmission is mu 
cost of hiring a teacher. 

iv) There is support for inter-unive 
university networking solutions. 

v) The satellite-based one-way video solutions has a 


regional or national geographic coverage. 


However, the one-way video/two-way audio solutions have 
their limitations: 


i) The major problem with o 

systems to students is the ac 

ii) The relationship that develops 

the teacher through face-to-face in 
duplicated through the one-way video solution. 

iii) Another problem is scheduling complexities, because in 

many cases, the daily transmission hours are often at 


odds with a school’s own class schedules. 


quality pictures. 
ch less than the 


rsity and intra- 


ne-way video-conferencing 
cessibility of teachers. 

between the student and 
teractions cannot be 


Two-way video-conferencing solutions 


The two-way video-conferencing solution offers a potential 
improvement over the one-way video/two-way audio 
solution: interactivity. With this solution, all the 
participants can see each other, enhancing the collaborative 
learning process. However, its effectiveness depends on 
picture quality. The quality of the two-way video- 
conferencing picture, its affordability, and its geographic 
presence depend on the coding method and the networking 
solution provided. 
Despite the benefits 0 
support all the IDL nee 
solutions, such as groupwar 


f this solution, it cannot on its own 
ds of universities. Data-oriented 
e and the internet, can 
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complement the two-way video/audio solution in 


addressing 
the IDL needs of universities. 


and a WAN 
nfrastructure, 


SMDS 


SMDS can support the data-orienteq IDL a 


solutions, including access to the internet an 
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communications. SMDS provides universities with several 
benefits, including cost reduction, support for high- 
bandwidth bursty data applications, flexibility, and security. 
— Cost reduction: SMDS could be more economical than 
ATM PVC solutions, particularly when there are many 
sites to be interconnected. SMDS can also reduce 
university administrative cost if network connections of 
a university cannot be predicted in advance, or if these 
connections are constantly changing. 
— Extensive bandwidth capabilities: SMDS provides 
telecom/datacom managers with a choice of various 
enabling them 
and than migra 
lass as the commu 


access classes, 
bandwidth level 
higher access c 


warrant the upgrade. 
— Flexibility: SMDS js flexible because it enables telecom/ 
lude corporations in their 


datacom managers to inc 
networks that do not justify the expense of a dedicated 


line. 
Besides the benefits, SMDS has 
ket data traffic. It cannot support a 


defined to support pac 
including one-way video/two-way 


number of IDL solutions, 
audio and two-way video/two-way audio solutions. 


several shortcomings. It is 


(FRS) is emerging aS 4 distance 
lution that can complement or 
ing solutions, such as SMDS, 


NMLIS, and ATM CRS. As already noted, FRS is a data-only, 
connection-oriented frame-transport service that uses 
virtual connections. Statistical multiplexing techniques are 
used to support pyCs and, in the future, SvCs. FRS on the 
market tends to be PVC-based. A PVC connection is usually 

rovisioned at subscription 


established when the service is P 
time, eliminating the need for user-to network signalling. 


PAS supports access speeds of 56 Kbps, n X 64 Kbps, and 


1.544 Mbps. 


Frame relay provi 
including the following: 


learning networking 50 
substitute for 


des universities with several benefits, 
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Ing channel, and 


the needs of universities 
through ISDN Solutions, 


Access to sroupware: ISDN can support both Public and 
Private groupware Solutions, 


of universities, 


well as other applications. 
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DISTANCE EDUCATION AND MEDIA 

In order to make education accessible to all and to make it 
meaningful, exciting and interesting, a new technology need 
EnG linked with the process of learning. The new 
Pg is not only capable of overcoming the barriers 

; istance presents, but also changes the very nature of 
the instructional process. It is technology that made the 
move from correspondence to distance education possible. 


If the demands of the society for education are to be met 
successfully, we will have to switch over to an alternative 
approach of unconventional mode of distance education 
through mass communication technology currently 
available. Modern communication technologies have the 
potential to bypass several stages and sequences in the 
process of development encountered in earlier decades. In 
order to avoid structural dualism, modern education 
technology must reach out to the most distant areas and to 
the most deprived sections of beneficiaries simultaneously 
with the areas of comparative affluence and ready 


availability. 

Media is a kind of message 
includes all kinds of mechanical devices directed to 
educational use. These devices are used as means of 
communicating our ideas to large number of people who are 
located in far off areas. Choice of media is crucial where 
there is no provision for face-to-face interaction and the 
students depend on print material with occasional face-to- 
face support. 

Distance education 
made more attractive, 
variety of media releva 
facilities that can 
exploitation of the potentia 


provided by modern technology. 
The educational media was confined to classroom 


lectures supported by print material. Education was 
imparted with the help of maps, charts, pictures, books, 
diagrams and till recently through using 11 mm projectors 
for educational purposes- Actually the 1970’s were the 


of delivery system which 


programmes can be enriched and 
effective and satisfying by using a 
nt to the content for learning and the 
be provided should attempt an 
l of the variety of powerful media 
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present day mechanical devices have 


decade of print. The 
bro al revolution in diverse field of human 


ught about a virtu 
activity. 


media and (b) non-print media. 
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and reinforce instruction 
aterial. The radio is within 
d can be carried along from 


Radio programmes supplement 
imparted through the printed m 
the reach of the common man an 
place to place. 


Television 
The television is a more effective medium than radio for 


spreading education, because the language of TV is rich, 
powerful and expressive. TV lessons are entertaining as well 
as attractive. A lesson received through the gates of eyes 
and ears has a double chance of retention by learners. The 
television screen may become the electronic blackboard of 


the future. 


Radio and television ar 


teaching aids only. They ar 
elaborate illustrative material, have tremendous potential 


but they cannot stand on their own. In India also the 
majority of the students of distance education have started 
making use of TV for educational purposes. The UGC 
programmes are becoming very popular these days. 


e not teacher substitute but 
e very useful, produce more 


Audio-video cassettes 
The audio/video cassettes can be played and replayed at 


home by the learner at his/her will. A learner can stop a 
particular tape at a point where more details are necessary 
and can play in slow motion to understand a difficult point. 
He need not get up early in the morning or wake up late in 
the night for radio and TV broadcasts. The use of video 
enabled a good lecturer to be seen and heard all over the 
country, without having to repeat his performance. At the 
moment, the video equipment is costly in India and even in 
other developing countries and they are not within the 


reach of most of the students. 


Telephone i S 
The telephone is a very effective means of communication. 
It offers two ways interactive communications across 

o each other, discuss and ask 


distance, i.e., people can talk to ' 
questions. In India this is unlikely to be considered as a 


medium in distance education. 
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Videotex 


Ex - $ a 
The videotex makes home television sets to function Hi 
computer terminal and retrieve text information met 
graphics from a remote database. It gives much wider acc 


: ; . i ew 
to information and much wider ease with which n 
concepts and ideas can be transmitted. 


Computers 


istance learning are “Computer Assisted 

omputer Management Instruction”, The 
students must be large because of the 
special skills and time required to develop effective 
computer-aided instruction, 


Internet 


learning-teaching strategies. 


In United State 
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Pcie the access to internet, distance educators and their 
eee s can use the Electronic Mail (E-Mail), Bulletin 
PES and World Wide Web (WWW). The WWW and web 
BAE te have made the internet a more user-friendly 
A oe The ability to integrate graphics, text, and 
ngre n 4 a single tool means that novice users do not have 
see uggle with such a steep learning curve. In addition, 
a nage and individuals can create home pages on 
z ir own computers or to pages created by others on 
ifferent computer systems. 
In India, the UGC, the universities and the academic 
a college can play an important role in bringing about 
is computer and internet revolution provided our college 
teachers and our research scholars are ready to use the new 
technologies to accelerate the pace of learning. 


Satellite 
The satellite is the glamourous medium in distance 
education. It is used for communicating over long distance. 
More channels for both radio and television are possible 
because of the satellite. Programmes are viewed by people 
in cities as well as in countryside locations. The satellite 
and television network offers a powerful medium for the 
dissemination of knowledge, cultural programme and 
developmental information. i overed without 
any loss of quality in the messages sent. 
channels are not affected by natural ca 
the case with telephone wires. 

es can be greatly 


All teaching and learning programm 


improved by visual and auditory materials because these 
ence far more concrete and 


make the learning experi 
as remained under-exploited by 


memorable. But the media h 
the distance learnin m for want of appropriate and 


relevant software which is the greatest problem of this 
dia is ma distance education and 


o develop and grow a large number of efficient, 
trained media persons to implement new 


this field. 


system. In 
we need t 
committed and 
technologies in 


So ee ee 


Se 


Electronic Distance Education (EDE) 
oN Ser panies Si ae 


A national effort is underw 
sectors to build and expan 


highways. These information highways provide the 


ange the nature of educational delivery 
assroom to a “virtual” classroom that is 


approaches to improvi 


questions regarding the instructional effectiveness, 
methodology and desi 


message. 


Some educators felt t g electronic 
technologies frequently were subjected to f: 


panes ; ast-moving 
entertainment-type experiential experiences possibly at the 


hat students usin 
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expense of the reflection necessary to complete the mental 
oe of learning. This so-called “edutainment” process 
ee y hampered student cognitive achievement and 
ee an motivation to continue, thereby increasing 

. Finally, most students were accustomed to having 


ins A 4 RIR 
tructors present 1n the classroom to provide extrinsic 


motivation. 

Studies have shown that without visible classroom 
leaders, some students felt isolated, unmotivated, and 
cognitively disoriented. This ultimately increased attrition 
at higher rates than for those students who participated in 
conventional classroom courses. One possible new paradigm 
mentioned in the literature involved using learner-centred 
approaches for EDE. Payne and Stoddard suggested that 
there were wide-open possibilities for research into the 
benefits of such designs, especially in the area of EDE-based 
technical training such as found in EMS courses. 


Statement of the Problem 
y deliver onsite 


While emerging EDE technologies ma 

education, there seemed be justifiable concerns that the 
resulting “virtual” instructional environment may be 
woefully inadequate. It appeared that EDE instructional 


designers needed to develop new learning strategies, such as 
i onstructivist learning models. 


those found in the emerging © 
to determine if students who 


The purpose of this study was 

take instruction delivered by EDE incorporating 

constructivist models could have scores and attrition rates 
instruction 


equal to those students who take the same 
delivered in the traditional classroom. 
The study also sought to determine if there was a 
s and attrition between those students in 
s which were taught using different 


the two EDE course 
distance education technologies. The Texas Bureau of 
Emergency Man t, mandated by state law to certify 


agement, 
EMS courses, rea ditional class, but seemed 


dily approved tra 
hesitant to approve EDE courses. 


Treatments 
The two-year 


study conducted in rural central Texas 
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a traditional classroom setting. The 


other two &roups received training via two separate EDE 


The first was a two way audio/graphic soli 
incorporating standard telephone communications, and = 
second was a two-way audio/video system linked by a NAS. 


Satellite (n= 14), The type of course was assigned randomly 
to each community involved in the study. Students from the 

iti placed in the Same study group. An 
emographics showed no significant 
difference E= 0 Six gender, age, or level of education 
between the groups. All students took 


dents in the two 
E courses, the study sought to overcome the previously 
mentioned Problems with E using two corrective 
approaches, 


The first involved devel 
instructional model, and the o 


allowed the locus of control to 
teacher-centred to learner ¢ 


entred as each 
progressed. These three stages, 


which are elab 


E 
LECTRONIC Distance Epucation (EDE) 15 


ane joa a e teacher-directed teacher-centred (objecti- 
(3) ae : ac. er-directed learner-centred (constructivism), and 
oF laii e i aaa Semen (collaborativism, a form 
eee ructivism). Before teaching the two distance 
AC to n courses, the instructor participated in a 12-hour 
tiers tio When presenting the lessons in the EDE 
eee ents, the instructor opened each lesson with a 
ER ecture on a specific medical topic. This information 
EN ied the students with the cognitive base for them to 
ae into the constructivist sections of the instruction 
ei After the initial lecture, the instructor directed 
2 ractive exercises in which individual students responded 

questions or interacted with the material displayed 
on the computer screen or video-conferencing monitor. 
When this activity ended, students separated into small 


groups. 


The instructor then pre 
care scenario or introduce 
group proceeded at its 0 
resources to derive unique solutions. At 
collaborative sessions, each group explained its solutions to 

interacted with their 


the other groups. Group members 
peers in defending their solutions and arriving at a 


consensus. The instructor facilitated the discussion and 
provided feedback. The electronic attributes of the EDE 
delivery systems cued or enhanced the instructional 


message, not detracted from it. 


sented a video-taped emergency 
d a detailed case study. Each 

sought its own 
the close of these 


Attrition 
n which this study 


There were three specific ways i nic 
attempted to reduce the increased attrition previously 


reported during distance learning studies. The first was to 
include constructivist models when designing lesson plans. 


These approaches gave students a sense of power and 
the course, thereby increasing intrinsic 


ownership of 0 th 

motivation and reducing attrition. 
Secondly, in the light of studies that indicated providing 
supplementary materials and additional feedback decreased 
EDE programmes, the investigators 


attrition during og! 
installed computer-based training (CBT) workstations in the 
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rural ambulance stations. 


t 
CBT seemed to best complemen 
the personality profiles of 


emergency workers. ae 
ftware modelled an eng e 
gne, Wagner, and Rojas. wae 
through nine external “events 
mented the internal sear 
he design included appropria d 
ughout the tutorials and drill T 
As with the distance educatio 


ic 
tes such as colour, sound, graphic, 


a : ed 
images, animations, and text, purposely delivered intend 
cues or specific messages, 


Need to be in contro] Provide menus 


include choice b 
each screen So users can choose 


instructional Paths. 
Compulsive Allow adapti 


at key junctions er 
ars at the bottom o 


l Particular paths of 
instruction based on the learner 
responses to į ion Sequences. 
SACR interactivity as 
I equires active, ongoing 
input fro 

Peon, the ia ie 
rovide realistic 


i 3 Simulations of 
emergency Situations, 


Action oriented 


High need for stimulation 


Need for immediacy 


Provide immediate feedback and 
gratification remediation Screens for 
all learner responses, 

Easily bored 


Include appropriate attentio. ; 

F x n- 
electronic devices such ag ae 
graphics, sounds, and digita] (Ons, 


sequences. Video 
Risk takers Allow learners to explore ana 
experiment with the new technology, 
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used telephone communications 


duri 

tae Bay 9 after the course to help students who needed 

ed oa elaboration, remediation, or feedback as 

fee arse y academic performance. These procedures 

TETE rapport between the instructor and those 

pn a al students who were falling behind in the courses 
couraged attrition. 


` DATA ANALYSIS 

E Et post-test scores were compared usi 
R confidence intervals incorporating the student’s 
ween method. The attrition rates were based upon the 
to ee of students completing the course and being eligible 
attriti e the state EMT-I certification examination. These 
95 ition rates were compared using Fisher’s exact test with 
bi per cent confidence intervals computed by the exact 
inomial method. The level of significance for statistical 


measurements was establis 


Thirdly, the instructor 


ng ANOVA with 95 


hed at p < .05. 


Table 2 
ity of the post-test instrument 


Analysis of the reliabil 
Average correct KR-21 


Group n 
Classroom 22 158 0.80 
Audio/Graphic 18 162 0.72 
Satellite 12 161 0.78 


Table 3 
between the three treatment groups 


Analysis of post-test scores 
Mean score +stddev Range(Median) 


Group n 

Classroom 22 93 + 4 81 to 98 (94) 

Audio/Graphic 18 94 +3 90 to 99 (96) 
2 9424 86 to 99 (95) 


Audio/ Video 


Results y 
A reliability coe cient of 0.70 or higher as recommended by 
Nunnally was adopted as the acceptable reliability 
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. t 
coefficient. The results, as shown in table 2, iea E 
the reliability of the Post-test instrument was accepta EIES 
all three &roups. Mean Post-test results for each cong eee 
rol group = 93 (95% CI = 91-95), ae 
8raphic group = 94 (95% CI = 93-96), and ee 
= 94 (95% CI = 92-96). An analysis of data showe ay 
there were no Significant differences (p = 0.21) in the po 
test mean Scores of the three groups. 


nd 
Given the number of Students, mean test scores, a 


A aa of 
test score ranges, post hoc calculations indicate a gees 
80 per cent to detect a four point difference in mean 
Scores between the group: 


S. Attrition rates were as gate 
Control 8Toup = 88 per cent (95% CI = 69-97%), Au ad 
graphic group = 100 per cent (95% CI 81-100%), a 


Audio/video 8roup = 86 per cent (95% CI = 57-98%). There 
were no significant differences (P = 0.24) in the attritio 
rates of the three groups. 


The five stude 
“personal reasons” f 
made significantly mor 
enrolled in the EDE 


by combining 
n interactive 
isa greater 
minimum, 
Supports the 


re ©nrolleq in these 
Programmes, 


; Curse to multiple 
ore economically feasible for the 
institution. Another advantage is that Students a © offered a 
variety of instructors and instructional Styles ¢ 


: Tough the 
interactive network which may not be available on . 
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a eee an interacting with instructors from other 
foe e students are exposed to different ideas and 
ae os which they might not encounter on their own 
te Sheng the interaction with the remote site students 
saly abl e new and expanded learning possibilities for not 
PAE origination site students but also the faculty. The 
P ive component of the distance education network can 
th earning opportunities for the students other than 
ose provided by the instructor. 
g this technique is 
h these individuals the students 
ora be provided with pertinent information that is currently 
eing utilised in that particular field. The network allows 
speakers to interact with students at the origination and 


remote sites. 

The network can als 
located at remote sites fror 
major advantage associate 


One approach for usin: the integration 


of guest speakers. Throug 


guest speakers to be 
m the classroom instructor. A 
d with interactive distance 


education for the student is the exposure to new and 


advanced communications technology. In the “real world” of 
d receptive to new and emerging 


work, being adaptable an 

technologies is a primary asset for the student in the quest 
for professional and economic success and advancement. 
Students should experience these technologies as much as 
possible in the classroom to fully understand how they can 
be integrated into the various work related operations that 


exist today. 

The simple classroom lecture can no longer provide all 
that is needed to ensure the success of the students once 
they have completed their degree programmes and begin 
th all innovative endeavours, there are certain 
inherent problems which must be identified and solved to 
insure the effective operation of the interactive network. 
This is especially true when working with technologically 
advanced systems such as those utilised for interactive 
distance education. 
Therefore, it should not be a surprise that the first 

s to network downtime. Any electronically 


problem relate : 
supported network will face the usual array of problems 


o allow the 
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such as electrical power interruption, malfunctioning 
equipment, and communication line problems. Although 
most of these situations are beyond the control of the 
distance education administrator, efforts must be 
continually made to eliminate all manageable network 
problems. Another problem concerns the instructional 


materials the faculty use for their interactive classes. 


In many instances, the instructional materials which the 
faculty incorporate into their “ 


of the network hardware. Therefore, if the faculty do not -. 
receive appropriate training on the design and utilisation of 


the origination and remote 
sites. Such aspects as class scheduling, office hours for 


remote site students, course and program counselling, 
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tra i i 

Eo P class materials and tests, will all have 4 

af a ng degree of impact on the effectiveness and efficiency 
e course and the instructor. 


EEE experience 
ee is active and student 
Si ponent of any interactive 
mple things such as knowing the names and asking 
ena of specific students at all sites will facilitate the 
T eraction process. The faculty member should also look at 
ts e camera broadcasting the video signal to the remote sites 
PEPEE ma once every twelve seconds to give the 
pression that he is looking directly at the remote site 
students. There is also a tendency for faculty to look at the 
remote site monitor located in the front of the room when 
talking with the remote site students. This gives the 
impression of the faculty member talking to the side of the 
monitor instead of directly to the remote site students. This 
situation can be avoided if the facultý member will always 
look and speak directly into the broadcast camera which 
should be located on Or close to the remote site monitor in 


the back of the room. 


Interactive distanc 
attempt by the faculty j 
students at all sites with the course, jals, instruction, 
Modifications to the individual teaching 
style of the faculty can also 
equipment compo ich make up the technology for 
the networ he lecture 18 still the major 
instructional i ive classes, the 
chalkboard as a suppor ponent has basically been 
replaced with the documents camera. 

A faculty m that walks or moves about the 
daston SE par during bis normal teaching style 
sometimes finds it difficult to adjust to the interactive 

jon environment. Although a wireless 
tricting the movement of the 


distance © 
ble, it is easier to keep him 
d at the remote site is 


interaction is an essential 
distance education course. 


e education requires 4 constant 
e involvement of all 
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faculty is a very important 


on, depends on the planning of a 
the instructional materials used. 


noted that adequate pre 
to the faculty in the 
instructional materials for t 
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ducation is “to make 
t comparable to the 
e, the quality and 
e education will 
ided are not the 


vo es goal of interactive distance e 

PEO aera of the remote studen 

huang ad the local learner”. Therefor 

pare Sree nd of interactive distanc 

E e educational experiences prov 
or all students at all sites. 


LECTURES AND ELECTRONIC COURSE MATERIALS 


peaching and Learning 
high ake of educational technology is littered with the 
teachi opes and limited success of radio, film, TV, video, 

hing machines, stand-alone computers and CD-ROM. If 


t Aa 5 
he facilities offered by computer networking and the still 
e better in the educational 


d 5 
ara WWW are to far 
a ext than its predecessors, it must be closely integrated 
ies tried and tested conventional teaching methods, and 
iewed neither as a panacea nor as a bolt-on extra. 

for computer-assisted 


1 This point is clearly articulated 

‘earning (CAL) by Tickner who suggests: “The most 
important factor in the successful implementation and 
student uptake of CAL in HE is thorough, planned and 
Supported integration with more traditional teaching 
media”, It is flawed to think that if the delivery mechanism 
for information is correctly designed then people will team. 


Knowledge is not information but an emergent property, 
knowledge is a dynamic process, 3 vibrant, living thing, 
resting on shared assumptions, beliefs, complex perceptions 

. and the ability to ‘go beyond the information given”. In 
higher education the aim must be to develop students’ 
critical faculties, understanding and independence of 
thought, and this implies much more than simply employing 
an alternative medium for the distribution of teaching 
teaching approach must match the needs 
s of a particular category of students and 
the course content. involved in the work 
reported here were final-year undergraduate students, 
who had completed two taught years on a BSc in Computing 
and Information Systems and one year on industrial 
placement. 
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: a 
The students were accustomed to accessing files AWA 
Novell network, and most were familiar with the WWW, 


though not all had used file transfer protocol (ftp). The 
module involved was on Hu 


which students can benefit 
range of user interfaces, 
component than most other 


greatly from exposure to Noe 
It also has a higher visua 
topics in computing. 


round 10 per cent needs to be 
rly the examples of best practice. 


For ‘deep’ learning, where the student applies analysis 
attempts synthesis of concepts and evaluates what has been 
done, largely subjective and tacit knowledge is involved mie 
this comes through experience and dialogue, and therefore 
is supported best in tutorials, practicals and other forme of 
group work. The secondary educational aim was to provide 
more support for different learning styles. That individuals 
differ in the way they process, absorb and 


remember 
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inform y Z 

arena a is well-established. There are various 

have ee of learning styles. Some students like to 

sealer mation presented in a step-by-step, cumuiative, 

best when ee oo develops the concept. Others learn 
hey are first presented with the 

and then the details. general concept 


S 
ome prefer to work cooperatively while others prefer 


in 

oo There is also some evidence that female 

Henne have a marked preference for face-to-face 

A A Although it may not be possible to 

rasa i ate everyone's style of learning, the provision of a 

vo Saws course materials (electronic and conventional) will 
way to enabling individuals to employ their own 


preferred learning style- 


Tak THEORY AND PRINCIPLES 
a eae: presentation starts the conceptualisation phase. 
ubsequently, concepts are iteratively refined, understood 


and internalised by action—applying the knowledge in 
performing meaningful tasks, such as in practicals, 
assignments or projects. Mayes argues strongly that 
Dialogue is fundamental to education. It is, of course, 
possible to learn without discussion, but the need to support 
deep learning through tutorial and peer-group dialogue is 


Paramount”. 
Ce 


The learning cycle proposed by Mayes. 

The lecture is an efficient and cost-effective way of 
communicating knowledge, but on its own it promotes 
surface learning and does not provide the appropriate 


> 


Figure ie 
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context for deep learning. This form of provision may also 
tend to promote relatively passive learning strategies 
focused on memorisation and inhibiting the development of 
decision- making skills. The most conventional forms of 
dialogue in higher education include one-to-one discussion, 


tutorials, seminars, peer group working and written 
feedback on assignments. Indeed, it has been claimed that 


nd worst courses. 
Students need to be able to 
misconceptions. It is importan 
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eo 7 i tc 

eat to the educational institution. In moving to increased 

PoR nE support, retention of lectures also 
es any ris to the education quality or to the students’ 

examination chances. ý midi 


REVISED TEACHING AND LEARNING APPROACH 


i ea the Human-Computer Interaction module took 
= form of reducing the time devoted to lectures (from a 
raes four hours to three hours per week), maintaining 

he supervised practical content (at one hour, with existing 
demonstrator help but through online support increasing 
what students could achieve in that time), and establishing 
a tutorial system so that students would have 30 minutes 
per week in groups from 10 to 12 in size. 

A reduction in course content would not have been 
acceptable, so the lecturing strategy involved delivering the 
material at a more rapid pace than in the past, knowing 
that students could review all lecture materials outside class 
time. Students were also required to read a specified course 
textbook and other printed references held in the library. 


The contents of the electronically available resources are 
outlined. Students’ freedom to inspect or indeed ignore any 
or all of this information represented an extra dimension of 
student responsibility for their own learning not offered in 


previous presentations O 
to the students was that all the 


lectures, practicals, assignments an ork were 
continuously available. While their printed notes contained 


the bulk of the course slides and practical exercises, the 
he on-screen slides exceeded the printed 
versions, and offered colour high-quality image 
reproduction which added greatly to some of the topics 
covered. 


In this way students could review all slides presented 


during lectures in their 0 and at their own pace, 
new slides were introduced during the course, the students 
knew that they could review them later, and did not become 
highly anxious scribblers when they were shown during 
lectures, Several videos oF video clips were shown during 
the lectures. In the past, some students have asked to 
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an option which is less 
By electronically provini 
eiaa es on PowerPoint slides, students found this revie 


or 
re far fewer requests fi 


were particularly kenni y 
e revision week. During o 
product by Lotus was used to provi 


accessed during the end-of-cours 
year the ScreenCam 


the viewer, allowing them to examine details as closely and 
as often as they wished. T e first consideration in 
rebalancin 


: ity of exposition or motivational 
impact, fitted in with the auth 


notes for students, so that during l 
been obliged to make marginal 
detailed records of the past 
and fear of missing important facts 
concerns. 

The printed notes have proved extre } 
students. Effectively the course Material Seler Pa 
have been spread over severa] years, and ee cos 
shown that the printed notes help to lence has 


: reduce the ] : 
time for a typical topic by the order of one-third ecturing 


Speed of writing 
Were commonplace 


E 
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ntain and develop the 
signment work used 
vided with some 35 


rege it was important to mai 
ie ee 5 approach to practical and as 
ovens years. The students were pro 
one fo of structured practical laboratory work. They 
Oen SDS a to attempt the various exercises soon after the 
their ae ing lecture, but were quite free to proceed at 
arean n pace. Most followed the suggested timetable, but a 
se to progress much more quickly. 


TE full text of all printed practical materials was also 
ka ae ER so that unavailability of as 
ea ndout did not prevent practical work. Access to these files 

as not often required, but for some students occasionally 
enabled productive use of potentially wasted time. Online 
provision of relevant code fragments, samples of complete 
code or full simulations provided a rich set of resources 
which were extensively used and favourably commented on 


in informal feedback. 

‘ Thirdly, the topics considered in the tutorials were also 
tightly integrated with the lecture series. These sessions 
were highly effective in identifying and correcting areas 0 
student misunderstanding, and of making students think 
through and attempt to apply concepts they had 
encountered. By this process of dialogue the students came 
to distinguish more clearly those topics they really 
understood and could apply from those they thought they 


knew, but had not adequately mastered. 


TECHNICAL IMPLEMENTATION one 
From the start of teaching to the end of the examination 
period, a spare IBM compatible 30386 PC with 120 MB of 
disk storage was attached via a 10 Mb/s ethernet link to the 
local area network. Pilot work had used WWW server 
software to ma ‘able. Technically this 
worked very Wet» vident that system 
maintenance could become purdensome—as a new file 
became available, 4 corresponding HTML file had to be 
edited. For the live trial it was decided to use an ftp server 

prehensive control of 


with robust performance and com 
access privileges. For most of the semester students used a 


Windows-based ftp client to gain read access to the prepared 
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subdirectories and files, and were given write permission 
into an ‘uploads’ subdirectory. 


Although use of the standard ftp client presented no 


as helper applications to Netscape, students accessing slides 
a ScreenCam movies simply had to click on the required 
ule, 

Once material was placed on the ftp server, it was not 
modified, except to update announcements and correct 
errors. This ensured that students had no 
h erver contents would change unexpectedly, or 
that required information would be removed. Pilot work had 


, the use of recorded 
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available by anonymous ftp to afford individuals privacy in 
using the resources. Inspection of server log files revealed 
the files that were of most interest, and students could be 
reminded of the presence of ones that few had accessed. 

In discussing usage patterns at the end of the course, it 
became evident that some were much heavier users than 
others, but all reported accessing the server at least once 
per week. The relatively modest PC server supported the 
demand well. It was theoretically capable of serving 40 
users simultaneously, but the observed peak of simulta- 
neous access was only five. At that level, the response to the 
users would not normally have been much reduced, because 
most time in an ftp session is spent on inspecting 
subdirectory contents. 

Changing to a different subdirectory normally involves 
transmission of only a few hundred bytes. In most ftp 
sessions only a few files were copied. The typical file of 
slides was around IMB in size, and this normally took 
from 10 to 20 seconds to transfer depending on 
general network traffic load. Students found the response 
time very satisfactory given that they would normally 
spend a considerable period looking at the file. It became 
evident soon after the start of the module that many 
students wanted to take files home, and they requested that 
the larger files should also be available in compressed 
format so that they would fit on to floppy disks. 

The effort involved in providing a compressed copy for 
each large file on the server was minimal but much 
appreciated by the students. In requiring students to use ftp 


to upload software they produced for an assignment, the 
was ease of access for marking 


main benefit to the author 

(after checking for viruses!). Two side-benefits were, first, 

that the students knew the files would be time-stamped and 

that late submission would be very visible. Second, with 
this coursework remained on 


agreement from the students, this 
the server and available for viewing by all students. When 
marked, students were informed of the highest scoring 


assignments, and most accessed at least one or two of these 


good examples. 


4 
Modular Distance Learning 


eo aaa 


Flexible modular distance learning (CBFMDL) mode of 
continuing education will play most critical role to carry out 
this gigantic task of updating and upgrading existing 
manpower as well as developing new technical manpower to 
satisfy constantly changing needs. It is, therefore, necessary 
to introduce competency based education (CBE) using 
flexible modular approach (FM) including, 
(DL) mode. As a short term gain, many co 
to achieve updating and upgrading 
manpower without u 
polytechnics and oth 
of short term gains 


distance learning 
untries are trying 
their technical 
pdating and upgrading the teachers of 
er TVET institutions. Such programmes 
cannot be sustained in the long run. For 
any sustainable gain in developing world class technical 
manpower, it is most essential to first empower teachers of 
polytechnics and other TVET institutions. 

These teachers of polytechnics and other TVET institu- 
tions have much higher potential to facilitate, and acce- 
lerate transformation of technical manpower into world 
class manpower to face highly competitive world market. 
Thus, updating and upgrading of teachers of polytechnics 
and TVET institutions must be made mandatory. This task 
can be accomplished through competency-based flexible 


modular approach under distance learning (CBFMDL) 
mode. 


PHILOSOPHY OF TEACHER EDUCATION AND TRAINING 
Economic and industrial growth of a country depends on 
capability/competency utilization of its people, especially 
workforce. Human potential and human resource develop- 
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ment form the most critical aspects of productivity and 

quality output. We may have to adopt certain philosophical 

beliefs that every country has a vast store of untapped 

human brains, human talents, and human capabilities. 
The first step towards human resource development is 

the discovery of this valuable human resource philosophy. 

People play key role in any improvement in industry, 

institution, or organisation and hence it is important to 

utilize the human resources to their optimum capability. 

Apart from many other conditions, one of the most 

important aspect of human performance is his “competence” 

based on knowledge, skills, and attitudes. Therefore, 
education and training enhance human performance by 
improving competence, confidence and commitment. 
Education and training of workforce is closely related to 
education and training of teachers of polytechnics and other 

TVET institutions. 

The key philosophical foundations of technical teacher 
education and training are the following precepts: 

— A firm expectation that people will take both pride and 
interest in their work, if they are competent and 
capable; 

— An unwavering recognition of dignity, respect and 
capability of every teacher without exception; 

— A belief that each teacher desires to participate in 
improving the teaching/learning (TL) in TVET institu- 
tions; 

— All TVET institutions involved in bringing about any 
change or improvement have to incorporate education 
and training of its administrators, teachers, instructors, 
and other staff; 

— Human creativity can be achieved in a conducive 
environment and work culture; 

— An orientation towards “Wholism” or importance of each 
and every member’s role in meeting the institutional 
goal is key to success. The concept of teamwork, 
participation and integration of all the contributions for 


improvement is important. 
Staff development programmes are job embedded with focus 
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on development of competencies required for specific job 
activities leading directly to institutional improvement. 


job-related development. Considering these philosophical 
precepts and human development needs, there should be 


proper balance in objectives of education and training of 
technical teachers, 


Comperency-Basrep EDUCATION 
CBE is an effective alternative to rigid time-based 


m of education. Competencies for 
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Specific criteria of standards for assessment/competency 
should also be laid in addition to exhibition of performance 
and conditions under which competence is exhibited. 


Criteria associate each competency have to reflect both 
the level of acceptable performance and the conditions 
associated with this performance. These criteria are also 
made available to learner and evaluators in advance to 
make things clear. The education system for competency 
attainment in TVET should strive for assessing learning in 
most realistic situation as far as possible. Although it may 
not be possible to assess competency of each learner on the 
job the assessment should be as objective as possible using 
the most realistic standards available. Student competency 
provides the primary evidence of achievement of objectives. 


The teachers are required to focus on assessment that 
aligns with competence in the real world of work instead of 
traditional knowledge type subjective measures. The 
traditional curriculum is typically divided into clearly 
identifiable timeframes such as years, semesters, quarters, 
terms and weeks. These serve as starting and ending points 
for various portions of the instruction and indicate 
completion of certain phase of curriculum. In fact, learners 
do not always achieve the objectives or attain competencies 
at the same time. Learner abilities vary greatly to 
comprehend, read, write and apply the acquired knowledge. 


Time-based traditional curriculum cannot effectively 
account for this wide variance of abilities. Competency-based 
education uses demonstrated competence as an indicator of 
learner progress towards programme completion. CBE 
enables students to proceed through a programme at their 
own pace based on their individual abilities, and thus, 
master specified competencies in a shorter (or longer) time 
period. The explicit intent of competency-based education is 
to facilitate student achievement of competencies specified 
in the programme. Each teacher is obligated to provide a 
sufficient variety of learning experiences so that learners 
will be offered an opportunity to master a minimum set of 
competencies. Here teachers and students are both 
accountable for student achievement. If students prepare a 
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resume that meets specific criteria, the teacher is obligated 
to make available to students those experiences that 
facilitate the development of resume. 


Teachers should include use of role playing, simulation 
activities, outside resource persons, and other techniques 
that enhance and aid each student’s attainment of 
competence. Competency-based materials and relevant 
curriculum materials are most critical for a successful 
delivery of CBE. In a border sense, any material can be 
used in CBE but it is important to focus on how an item 
contributes to the development of student competence. 

CBE material is developed on the basis of responses to 
the following important questions: 

— Are competencies state 
Have the stated compet 
research base? 


d in the learning materials? 
encies been verified via some 


Do objectives provided in the learning materials 
contribute to and align with stated competencies? 


— Is sufficient emphasis placed on learning for application, 
not just for awareness and knowledge? 


— Are meaningful instructions/suggestions provided to 
help students master stated competencies? 


— Are learning activities/experiences provided to help each 
student master stated competencies? 

There are many t 

materials, but we 


| ; ; . Competency 
catalogue includes an array of competency statements 


icular Programme. The catalogue is based 
on: 


(i) verified competency lists, and 
(ii) the selection of a co 
employment needs, 
A consortium of Vocational and 
or national level can prepare 


mpetency subject that satisfy local 


Technical Education at state 
competency catalogue for 
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numerous occupations that are based on extensive task 
analysis. These catalogues include informations on duty 
statements, task statements, task-related performance 
objectives, evaluative checklist etc. Competency catalogue is 
an employment referenced database used for curriculum 
development, instructional design, and programme design. 
Competency catalogue can be used for: 


— duty category grouping tasks as testing domains; 
— performance objectives as focal points for student 
learning; and 
— performance guides as foundation for enabling 
objectives, instructional sequencing, test development, 
module preparation, and identification of prerequisites, 
etc. 
Catalogue for exploratory programmes focus on educational 
process and lays less emphasis on standards and conditions 
associated with real employment. Competency profile 
indicates what competencies a student should learn and the 
record of competencies attained at the end of the 
programme. Competency profile which is also called 
skill record or employability profile is a document that 
lists competency areas required in an occupation and 
provides a means of assessing mastery of specific 
competencies. Although competency profile may vary in 
format, several basic elements are included in all profiles. 
Modular material plays critical role in delivery of CBE. 
Modular materials introduce flexibility and creativity in 
learning. 

Modular material provides variety of opportunities to 
learners and to working professionals for their development 
through continuing education programmes. Modular 
material facilitates customised education and training 
programmes also. Modular material is based on mastery 
learning and hence it forms an essential part of CBE. 

For making teachers conduct competency-based flexible 
modular programmes on distance learning mode, they 
should be first given education and training in development 
of competency-based learning material and management of 
such programmes. 
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FLEXIBLE MODULAR APPROACH 

Flexibility in modular instruction refers to variety of 
contents, methods of delivery, media, time, pace, duration, 
and venue for learning. Modularity refers to building a 
certain competency (knowledge, skills, and attitudes) 
through a specific small learning resource which can be 
studied independently and forms part of a series of learning 
resources and ultimately leads to development or acquisition 
of desired competency/capability. 


Modular approach requires development of effective 
modular materials (also called modules). Modules are 
developed based on principles of instructional design to suit 
special needs and circumstances of customers (students, 
employers, and society). These learning modules are 
developed on the following main considerations: 

— learning environment available, 

— learning contents required, 

— learning media available, 

— learning strategies and alternatives and 
— learner background and objectives. 


Learning 
Strategies 


Learning 
Environment 


The Learner 


Objectives 


Learning 
Media 


Learning 
Contents 
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society, modular approach offers competitive advantage in 
preparing worldclass TVET teachers and technical 
manpower. Modules are one of the most promising 
innovative methods to provide learning opportunities to a 
large number of TVET teachers, working professionals and 
students. 


Advantages 

— learning along with jobs at own pace. 

— learning in learner’s own environment and style. 

— used by single learner or group of learners. 

— easily revised and updated to match developmental 
needs. 

— offers flexibility of contents, time, style, media methods, 
etc. 

— more cost effective in the long run and for large target. 

— offers mastery of learning and better competency 
acquisition. 


Module elements 

Prerequisites are target group, well defined learning 
objectives and outcomes, practice tasks to involve learners, 
variety of media to suit individual differences, self- 
evaluation and feedback for motivation to promote mastery 
learning, well structured and sequenced contents leading to 
specific competencies/capability, end evaluation for credit 
articulation and certification, alternative study references 
and suggestions, etc. For the success of modular approach, 
the most critical thing is to develop appropriate well tested 
modules on the whole subject or programme area. Suitable 
need-based modules are required to be developed, tried and 
modified for study programmes before implementing 
modular approach in polytechnics and TVET institutions. 


Following aspects are considered in the final assembly of 
modules to make them effective, efficient and economical: 
— title to reflect contents appropriately. 

— technical accuracy, relevance and up-to-date 
information. 
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— guidelines on how to use this module. 

— overview, structure and glossary of terms. 

— objectives and expected learning outcome. 

— language simplicity. 

— module division in learning units and subunits using 
Psychological principle. 

— visually attractive, aesthetically pleasant format, 
captioning, and graphics. 

— consistency in presentation style. 

— pre and post tests and feedback. 

— administratively convenient and economically viable 
and feasible. 

— durability, etc. 


Evidence indicates that modular approach is conducive to 
higher achievement as compared to conventional approach if 
suitable modules are available for learning. Modules offer 
excellent opportunities for flexible lifelong learning even 
along with employment. 


Distance learning mode 


India is passing through a very critical phase of develop- 
ment and facing the challenge posed by rapidly changing 
technology and market environment. A major challenge of 
TVET institutions is to provide continuing education and 
training for developing world class technical manpower to 
match the current and future needs of customers. To cope 
up with this gigantic task most of the TVET institutions will 
have to undertake continuing education and training 
programmes on a much larger scale to include distance 
learning mode. This has been emphasised from time to time 
and especially in national policy on education. 


Distance learning mode envisages major portion of 
learning to occur at a distance away from the teacher. In 
distance learning the teacher acts as facilitator and the 
learner acts as decision maker and own instructor for 
learning in respect of pace, style, time, place 
method, equipment, etc. If TVET institutions are to survive, 
competency-based flexible modular education and training 


, media, 
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under distance learning (CB FMDL) mode is an essential 
role to play. TVET teachers will first require education and 
training on how to conduct CBFMDL programmes 
effectively. Considering shortage of TVET teachers and 
other constraints, these programmes are required to be 
conducted as CBFMDL. 

Competency-based flexible modular distance learning 
programmes will augment the efforts for accelerating 
industrial and economical growth in the country by: 

— increasing the reach and access to technical education; 

— increasing the productivity; 

— increasing the employability; 

— increasing the efficiency of technical education using 
NTT (New Training Technology), 

— reducing the cost of technical education; 

— reducing the inequalities of opportunities to 
disadvantaged section of society; 

— reducing the gaps between need and supply of technical 
manpower; 

— offering diversified in-house (on the job) competency 
based flexible modular education and training 
programmes; 

— optimising the resource utilisation by networking; and 

— improving quality of technical manpower. 

All teachers of TVET institutions will have to be trained in 

the conduct of competency-based flexible modular 

programmes under distance education mode. Technical 

Teachers’ Training Institute, Chandigarh has initiated some 

programmes for technical teachers under distance learning 

mode with certain minimum contact till adequate and 
appropriate facilities under distance learning mode are 
created, Presently these programmes under DL mode 

pertain to f 

— Certificate Course in “Education Technology” 

— Advance Certificate Course in “Education Technology” 

— Advance Certificate Course in “Educational Mana- 


gement” 
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Some teachers from polytechnics and industrial training 
institutes have registered under these pilot programmes but 
many more programmes are required to be launched from 
TTTI and then from various TVET institutions at different 
levels. 


STRATEGY FOR TVET TEACHER DEVELOPMENT 
For making TVET programmes relevant to the present 
context, TVET institutions will have to radically change and 
adopt various alternative approaches and alternative media 
based on latest information and communication technology 
(I&CT). To equip TVET institutions with various alternative 
approaches, TTTIs will have to play a critical role in 
developing TVET teachers. TTTIs will be required to carry 
out SWOT analysis and consider the following main factors 
to plan strategy for TVET teacher development: 
— Customer Focus and Feedback Mechanism. 
— TTTIs Leadership, Vision, and Mission Statements. 
— TTTIs Reach and Access to TTTIs Programmes. 
— Networking and Linkages for Optimisation 
— Constraints and Possible Resistances 


TTTI primary customers are polytechnics, industries and 
society. Apart from identifying customers, TTTI will have to 
establish and install in place feedback mechanism for 
getting customer needs for development of teachers and 
administrators on a continuous basis. Based on customer 
feedback on their needs and expectations TTTI shall carry 
out continuing education programmes to satisfy varied 
needs using various alternative approaches and modes. 
TVET teachers shall be trained to develop and use 
delivery mode based on primary and secondary customer 
needs. Electronic media such as NTT, VSAT, IT”, etc., may 
also be used by TTTIs to off er education and training 
programmes to TVET teachers. This will enhance the reach 
of TTTIs and increase access to teachers to useful 
programmes for trainers. This will also offer access to 
trainers of industries and organisations. Use of electronic 
media will facilitate conduct of some programmes under 
distance learning (DL) mode to increase the reach of TTTIs 
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to the society. TTTI’s leadership is organising coordination 
meetings to work-out vision (what will be the desired 
scenario in the future) and mission (how to reach the 
desired scenario) statements based on the present and 
future needs of customers. TTTI will be changing from more 
restricted approach to more flexible and dynamic approach 
to take care of customer expectations and needs. 


ee 


5 
Corporate Distance Learning 


See 


Global competition will further intensify in the coming years 
as emerging South-east Asian countries join the developed 
countries in competing head-to-head with the United States. 
The challenge facing US corporations is how to prepare 
their workforce for effective participation in the skill- 
intensive industries that increasingly represent the 
backbone of the US economy. The success of US 
corporations in these new industries will depend to a 
greater extent on the relative skills of their workforce and 


to a lesser extent on the availability of natural resources 
and the cost of labour, 


Distance LEARNING CHALLENGES 
Corporate management faces a number of business 
challenges, including the following: 


Upgrading the skills of corporate employees through 
corporate training programmes; 
— Upgrading the skills of cor 


porate employees through 
formal university education; 


Establishing closer electronic ties with customers; 
Developing products a 
responding quickly to cust 


Improving communica 
and employees, 


nd services rapidly and 
omer needs; and 


tions between upper management 


DISTANCE LEARNING APPLICATIONS 
The IDL (Interactive Distance Learning) solutions can play 
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a significant role in addressing each of the issues identified 
in the introductory section. To address those challenges, 
telecom/datacom managers need to understand how the 
challenges translate into specific IDL communications 
systems, applications, and solutions. These links are 
necessary to support the following IDL applications: 


— Corporate training; 

— Intra-company collaborative learning and research; 
— Inter-company collaborative learning and research; 
— Remote university education; 

— Executive communication; and 

— Market research. 


Blue-collar workers 

One group of corporate employees that requires intensive 
training is blue-collar workers. Their training is necessary 
to increase productivity and to enhance their abilities to 
manage increasingly complex machines. According to 
experts in the field of corporate training, over 50 million US 
workers need to be retrained. 

Workers need to acquire basic skills, including reading, 
writing, and computation, as well as interpersonal skills. 
Interpersonal skills are necessary because workers can no 
longer count on maintaining their jobs by performing 
repetitive jobs that are defined by rigid, work rules. Instead, 
workers need to learn how to be more adaptive to be able to 
perform multiple tasks in a flexible manufacturing 
environment. They also need to learn how to operate as part 
of a team, since the teaming model is increasingly replacing 
the older model, in which workers were assigned specific 
tasks that they performed repeatedly. 


White-collar employees 

The challenge of corporate (re)training also encompasses 
white-collar workers, who have to keep up with the latest 
developments in their fields. Technical functions, which 
represent about 80 per cert of the US workforce and receive 
about 30 per cent of the annual corporate training budget, 
have the most demanding training needs. For example, 
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technical applications are advancing so rapidly that a 
person performing a technical function needs to be 
constantly retrained to keep up with the latest advances in 
the field. Product training is another important area of 
training for white-collar workers. In a competitive economy, 
corporations are racing to introduce new products and 
services. To be more effective, they need to speed the 
process and reduce the cost of disseminating information 
about new products to the sales force in the field. The need 
for such alternatives becomes more critical as (a) the size of 
the sales force increases; (b) the sales force is more 
distributed among multiple locations, which may be 
scattered throughout a state, the country, or the world; and 
(c) the rate of new- product introduction increases. 

The alternative to direct face-to-face meetings could be 
one of several IDL technologies. Marketing and product 
managers play a vital role in the development and 
introduction of these products to salespeople in the field. 


Problems with current corporate training 


Despite the importance of training, the United States has 
the lowest Percentage of spending on training compared 
advanced European nations and Japan. Considering the 
growing importance of human capital relative to the capital 
allocated to retooling, corporations need to find a better 
balance between the two outlets of capital expenditures. 


Technology needs of corporate training 


The technology requirements associated with corporate 
training differ from one function to another. 


— Technical personnel are the most demanding in terms of 
the technology they need for corporate training. They 
value high-quality two-way video-conferencing solutions 
that can transmit quality video. Often they also need 
high-resolution still images related to the topic they are 
studying, which can range from CAD (Computer Aided 
Design) images for engineers to medical images for 
health services personnel, 

— Marketing personnel m 


ay also be demanding in terms of 
the technology they E 


need for product training. The 
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quality of service required for product training is a 
function of the complexity of the product being 
introduced. If the topic of training is, for example, a 
new insurance product, the IDL solution may be as 
simple as audio conferencing. As the products become 
complex (e.g., technically-oriented products), marketing 
managers need to add the visual component to their 
conferencing systems. 


— Administrative personnel, such as accountants, lawyers, 
and human resource managers, are less demanding in 
terms of their IDL technology requirements and may be 
satisfied with one-way video/one-way audio solutions. 


Executive communication applications 

Corporate management in a headquarters location needs to 
establish (distance learning) communications links with 
corporate employees located in branch offices to formulate, 
create and disseminate corporate policy and to support 
emergency communications. 


Corporate policy communication 

The financial success of corporations is increasingly 
dependent on the ability of the upper management to 
anticipate competitive moves, to rapidly formulate and 
implement effective responses to those moves, and to 
mobilise employees to assume responsibility in imple- 
menting those moves. To ensure the effective dissemination 
to and buy-in of employees, management needs to establish 
a continuing dialogue with as many employees as possible 
throughout the process of developing and implementing the 
company’s strategic plans. That dialogue would accomplish 
two purposes: (1) to generate feedback from employees about 
planned changes, and (2) to create consensus among 
employees to ensure that the strategies are implemented, 
not undermined because of the lack of employee support or 
understanding. 

The keys to the effectiveness of these interactions are 
Speed, cost, interactivity, and reach. Reach refers to the 
number of employees that can be contacted simultaneously 

Y corporate management; interactivity is the ability of 
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management to establish a two-way dialogue. Traditionally, 
managers have communicated their messages and requested 
feedback from employees through memoranda or through 
field visits to branch offices. Increasingly, managers rely on 
e-mail to reach employees in various locations, an approach 
that enables employees to respond to the messages. E-mail 
is being complemented by other telecommunications 
approaches, including video broadcasting. 


Emergency communications 

Corporate management needs to rapidly reach employees in 
case of emergencies to ensure that all employees are making 
a concerted effort to contain and diffuse a crisis with 
minimum damage to corporate profits and corporate 
reputation. Upper management is (or should be) seeking 
cost-effective IDL approaches. The type of conferencing 
technology may be a function of the products being sold. 


Learning and research 

Product introduction involves extensive interactions at 
various stages of product development among engineers, 
product designers, sales people, marketing researchers and 
managers, and R&D. A successful process of idea 
generation, product development, and implementation must 
be rapid, interactive, frequent, and inclusive of all the 
departments and functions involved. It also must be a 
learning process in which all participants learn from each 
other and build on each other’s knowledge and ideas. Of all 
the applications that have been explored in this chapter, 
this IDL application is probably the most demanding 


because it requires not only the visual/audio component of a 
conferencing solution but also the data component. 


Remote university education 

Educational services include university degrees offered to 
employees during after-work hours, as well as continuing 
education. The corporate approach of meeting employees’ 
needs for university courses and degree has been for 
employees to attend classes on campus. One shortcoming of 
this traditional approach is that many employees are unable 


to attend courses on university campuses due to physical 
distance. 
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Telecommuting distance learning application 
Telecommuting is a growing corporate phenomenon that 
enables employees to work at home several times a week 
while retaining electronic communications links with the 
corporate office. 

According to industry figures, between four million and 
eight million corporate US employees have worked at least 
eight hours per week from home as company employees and 
during business hours in recent years. Employees are 
increasingly requesting permission to telecommute as a way 
to improve productivity, and at the same time spend more 
time with their families by reducing time on the road. 

Telecommuting saves money that employees spend on 
purchasing, maintaining, and fuelling a car, on public 
transportation, and on summer and winter clothes. 
Employees believe that as telecommuters they can be more 
productive because they can work with no interruptions 
from co-workers, in more comfortable surroundings, with 
reduced exposure to air pollution, particularly in major 
urban areas, and without the stress associated with 
commuting. Faced with increasing US and international 
competition, regulatory pressures from federal, state, and 
local government, and increasing demands from their 
employees, employers are now developing and implementing 
telecommuting programmes. 

Productivity gains can be achieved because 
telecommuters can work longer hours (6 to 10 hours per 
week) in view of eliminated commuting. Telecommuters also 
have improved work quality due to easier management of 
distractions and stronger work incentives resulting from a 
greater sense of being in control. Employers are also 
developing and implementing telecommuting programmes to 
reduce the costs of recruiting, relocation, and health 
insurance; to lower overhead costs associated with office 
Space by making double use of desks; to reduce retraining 
costs resulting from employee turnover, and to recover from 
disasters more quickly by establishing communications links 
between corporate offices, including corporate data centre 
locations, and the telecommuters’ homes. 
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Other sources of cost savings to employers include 
reduction in travel costs and reduction in penalties 
associated with non-compliance with government air quality 
mandates, which translates into fewer costs associated with 
penalty fees. Telecommuting also enables employers to 
reduce costs by utilising untapped resources, including over 
30 million disabled individuals who could join the workforce 
through solutions such as telecommuting. 


The needs of telecommuters related to IDL are similar 
to those of their corporate colleagues working out of 
corporate offices. These needs include the following: 

a) Collaborative research and education with their corporate 
colleagues operating at corporate offices. Telecommuters 
would like to establish computer conferencing sessions with 
supervisors, partners, and technical colleagues on short 
notice to collaborate in the process of developing new 
products. For example, team members residing in different 
locations may be working on a design problem; 
establishment of a voice and data conference session would 
allow all the Participants to view product illustrations, 
specifications, and graphics on their computer screens. 

b) Market research i 


for which marketing managers need to develop product 
features that meet 


face-to-face meetings, telephone interviews, survey 
questionnaires, and focus groups. Each of these approaches 
has its limitations. For important customers, corporations 
deo-conferencing, which 
ng application. 


NEEDS OF CORPORATE MANAGERS 
In selecting corporate IDL solutions, telecom/datacom 
managers should take into account the following factors: 
Geographic coverage 
Telecom/datacom managers seek application solutions that 
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support the geographic range of their end users. This range 
may encompass LANs, MANs, and WANs. 


Range of applications and functions supported 
Telecom/datacom managers are concerned about a larger set 
of applications than those that are important to individual 
IDL receivers and providers. By definition, the needs of the 
entire organisation have to be taken into account. 


Support for installed base 

In selecting a distance learning solution, telecom/datacom 

managers seek a distance learning solution that enables 

them to overlay the IDL solution on their existing network 
infrastructure. The corporate infrastructure may include the 
following elements: 

— A voice networking environment, supported by a PBX or 
centrex and extended over MANs or WANs through 
either private lines or a public switched network 
system. Private lines for voice applications are 
increasingly being replaced by virtual private solutions 
and by circuit switched services. 

— Legacy systems, including System network architecture 
(SNA) systems inter-connect hosts in one location 
(usually the headquarters location) with terminals in 
the same location or in other locations. Traditionally, 
hosts and terminals were inter-connected through 
X.25 networks and private lines. Increasingly, these 
locations are inter-connected through, a frame relay 
network. 

— A client/server environment. Clients and servers may be 
in the same location and inter-connected across LANs, 
such as Ethernet, token ring, and fibre distributed data 
interface (FDDD, or they may be remotely located. Until 
recently, client/server environments were extended over 
WANs through private line services. Now, FRS, ATM, 
and NMLIS are replacing private lines as WANs of 
choice to inter-connect these environments. 


— Satellite networks. This technology is used widely for 
high-quality video distribution. 
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Access methods and speeds 

Telecoum/datacom managers need different access methods 
and speeds to support these applications. Their 
requirements are shaped by the installed ‘base as well as by 


cost factors. The range of access methods and speeds may 
differ from one company to another. 


Ease of use and administration 


Telecom/datacom managers value application solutions that 


are easy for IDL receivers and providers and other 
corporate end users to use. 


Low cost 

Telecom/datacom managers should take into account a 
number of elements in measuring the total cost associated 
with a new application solution, including the cost of 
acquisition, implementation, maintenance, and training. 


Intra-company versus inter-company communications 
The appropriateness of the application solution may depend 


on the extent of the needs of telecom/datacom managers for 
inter-company versus intra-company communications. 


DISTANCE LEARNING SOLUTIONS 
A fair portion of that market can be served by wide range of 
IDL applications solutions which include the following: 
— Dedicated institutional IDL systems, which can be 
further classified, in increasing order of complexity and 
sophistication, as one-way video/two way audio, 


two-way video/two-way audio, and n-way video/n-way 
audio with continuous presence; 


— Groupware; and 
— Internet. 


The following descriptions of these solutions assess to what 
extent each solution can support IDL applications. 


The one-way video/two-way audio solution 


This IDL solution is also referred to as “business TV”. 
Business TV is based predominantly on satellite technology. 
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Two satellite approaches are available: 
— Traditional satellite links, in which a transponder is 
dedicated to video; and 


— VSAT technology, which is less expensive than 
traditional satellite approaches but more limited. 


Traditional satellite services 

Commercial satellite communications began in the 
mid-1960s. Satellites now carry voice, data, and video 
traffic. Satellite communications offer certain advantages, 
such as broadcast capabilities and mobility. The technology, 
however, is under pressure from other high-quality trans- 
mission media that support broadband communications, 
particularly fibre optics. 

Communications satellites act as relay stations in space 
for radio, telephone, and broadcast communications. 
Commercial communications satellites lie in the geo- 
stationary (geosynchronous) orbit at approximately 36,000 
km (22,320 miles) over the equator. Small variations in the 
mass and the shape of the earth affect a satellite’s orbit, 
requiring that it be “repositioned” under spacecraft power to 
regain the proper position. More than 120 communications 
satellites occupy the 165,000-mile circumference of the 
geosynchronous orbit. 

The characteristics 
the following: 

— Broad earth coverage (corres 
one-third of the earth); 

— Orbital period of 24 hours; and 

— Round-trip delay of approximately 500 ms for 
half-duplex communication. 

Most satellite antennas must point to a predetermined area 

of coverage throughout the entire life of the satellite. The 

method used to control the antenna depends on whether the 

satellite is spin-stabilised or three-axis-stabilised. 

Spin-stabilised satellites are stabilised by the induced 

rotation of the satellite according to the principle of the 

gyroscopic effect. 


of geosynchronous satellites include 


ponding to approximately 
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The antenna is mounted on a counter-rotated platform 
so that it appears to be stationary in reference to the earth’s 
surface. In a three-axis-stabilised satellite, the antenna is 
mounted on a limited-motion gimbal, giving it flexibility in 
pointing; this antenna system requires a more complex 
control system than the spin-stabilised system. 

However, three-axis stabilised satellites have larger 
solar cell arrays compared to the surface of a spin-stabilised 
satellite, allowing them to have more operational power. 
Satellites that are not in the geosynchronous orbit require 
earth stations with movable antennas to track them; such is 
not the case for geosynchronous satellites. 

In the United States, which is the largest user of 
satellite resources, several organisations provide a spectrum 
of communications services over geostationary satellites 
operating around 4 and 6 GHz and around 12 and 14 GHz. 
Additional satellites in this frequency band are precluded by 
the lack of suitable orbit slots; hence, consideration is being 
given to higher-frequency operation (around 20 to 30 GHz). 

The advantages of satellites include the following: 

— The superiority of satellites for point-to-multipoint 
transmission makes them ideal for geographically 
dispersed broadcast TV (which requires transmission 
from a single location to many affiliate stations or to 
satellite dishes cn roofs) and for private networks (e.g., 
teleconferencing and communications between 
corporate headquarters and branch locations). 


even mobile, when installed on a small truck, and 
enable any ground station to become a network node. 
hing remote or thinly 
populated areas where fibre optics cables would not be 
systems also require 


of-way for the cable to be 
laid, which can be difficult and costly. 


— Satellites can be easily rec 


onfigured while in orbit to 
cover different geographical 


areas. 
Total network failures are unlikely with satellite 
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systems, except for catastrophic failure of the satellite 
itself. Storm damage to individual antennas will not 
affect the rest of the network. 
Some factors that affect the applications of the technology to 
business communications include orbital spacing (e.g., only 
about 60 degrees of total equatorial orbit space are suitable 
for domestic satellite use), earth station cost, antenna size, 
transponder power, and „security. Difficulties in the late 
1980s in delivering payloads into space have affected the 
availability of capacity for a number of years. 
Additionally, satellite orbits are close to being fully 
utilised. Other limitations include a lack of intrinsic security 
and propagation delays. None the less, many communication 
applications have emerged, including distance learning. 
What follows is a partial list of companies that use full- 
motion TV satellite-based technology for IDL. 


VSAT Technology 
VSAT systems were deployed in relatively large numbers in 
the mid-1980s to early 1990s. Now with the plethora of new 
communications alternatives, it is not clear if the 
investment in hundreds of customer-owned satellite 
antennae is cost- justified with a reasonably short payback 
period. One of the technological advances in the space 
Segment has been increased transponder power, resulting in 
improved signal strength. This implies an acceptable signal 
quality even when smaller and less expensive earth stations 
are used compared to traditional satellite systems. 

The phrase ‘very small aperture terminal’ refers to the 
Size of the antenna dish, which is usually 1.2m or 1.8m in 
diameter. The network topology is a star. Equipment prices 
have dropped to the point where a 1.2-m transmit/receive 
antenna now costs around $5,000. During the past few 
years, there has been a general switch from C band to Ku 
band, providing even more signal directionality and 
increased effective isotropically radiated power. 

The FCC allocated the frequencies from 11.7 to 12.2 
GHz and from 14.0 to 14.5 GHz—portions of what is 
Commonly referred to as the Ku band—for primary use by 
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fixed-satellite communications. With Ku band, some adjust- 
ment for rain attenuation can be made by using a stronger 
signal. Users of VSAT networks can take advantage of the 
inherently broadcast nature of satellite communications. 
They can add or move sites within the footprint without 
concern for signal loss or increased monthly charges, since 
the signal is being continuously beamed across an entire 
area; however, moving does incur installation charges. 
VSAT solutions are ideal for networks that have a star 
configuration, where a host computer site communicates 
with a number of geographically dispersed remote sites. As 
a rule, the outbound volume should be greater than the 
inbound volume. 

However, other configurations can be accommodated as 
well. VSAT applications are primarily for data and include 
point-of-sale, credit authorisation, inventory control, and 
remote processing. In the early 1990s, video applications 
accounted for about 20 per cent of the total VSAT traffic, 
and voice represented about 5 per cent 


A VSAT network consists of three major elements: 
— The master earth station (MES); 


— A number of remote VSAT earth stations; and 
— A host computer site. 


The large MES transmits a powerful signal to the satellite, 
so that the receiving VSATs can capture a high-quality 
signal. The transmit signal of, the VSATs is relatively low 
powered, and the MES is needed to receive it, especially in 
a point-to-point network, where the VSATs are 
communicating with each other. 

, The MES antenna is generally from 5m to about 6m in 
diameter. The MES must be designed specifically to support 
the type of equipment in use at the customer’s host site. 
Most vendors’ systems are designed to accommodate IBM 
SNA-based equipment, LANs, or both and are plug 
compatibles. The MES performs a variety of essential 
functions, including transponder monitoring and host 
interfacing. In addition to its antenna dish, the hub earth 
station consists of RF/IF electronics, the network switching 
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system, and a network management computer. Whether the 

MES for a network is shared among several organisations or 

is dedicated to one organisation is a key question. 

The average network payback period for a network with 

a dedicated MES is estimated to be about five years, and it 

may be as short as one year in some cases. The cost of the 

hub-up to $1 million places a fully private SAT network out 
of the reach of most organisations. However, potential users 
will have access to full-service, shared-hub network 
offerings from satellite carriers and others. The number of 
sites required to justify the choice of VSAT is variable. The 
vendors offering shared-hub network services claim there is 
no minimum number of sites (the emergence of shared-hub 
services offered by carriers is an important element in the 
size of the market). 

The VSAT video solution offers several advantages to 
corporations: 

— Low monthly charges. VSAT can help companies 
overcome the burden of local access charges. It can be 
cheaper than a regular transponder. 

— Access methods and speeds. VSAT supports speeds up of 
DS1; hence, it supports H.261/H.262-video (i.e., video- 
conferencing quality), which is generally adequate for 
corporate users. 

— Range of applications supported. VSAT networks can 
support the following IDL applications: corporate 
training, remote university education, and executive 
communication. 

— Support for installe 
changes ‘to corporat 
structure. 

— Geographic coverage. VS 
area, for example, major regions 
entire country. 

— Ease of expansion. Users can add a capacity to a 
network by requesting additional transponder 
bandwidth. Remote satellite antennae have to be 
installed. Generally, additional locations can be brought 
on line within a matter of days. 


d base. It requires minimum 
e telecommunications infra- 


AT can cover a wide geographic 
of the country or the 
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— Intra-company versus inter-company communications. 
VSAT technology is appropriate for both inter-company 
and intra-company communications. 

The VSAT solution does have a number of limitations: 

— Inadequate support for some IDL applications, including 
intra-company collaborative learning and research, 
inter-company collaborative learning and research, and 
market research. The VSAT solution cannot support 
these applications adequately because interactivity is 
limited to audio communications. 


— Increasing transponder cost. The cost will likely be on 
the rise since many currently orbiting satellites are 
approaching the end of their useful lives and will not be 
replaced until the payload backlog is reduced. 

— Delay. While VSAT is adequate for business TV, the 
half-second delay associated with VSAT transmission 
makes this technology less than optimal for two-way 
video/two-way audio communications with high 
interactivity. 


Security. Businesses need to encrypt the messages prior 
to transmission. 


Two-way video-conferencing systems 
Terrestrially based video systems fall into two categories: 


—  Full-motion analog (6 MHz) or digital (45 Mbps) video; 
and 


DS1 and n x 64 Kbps video-conferencing systems. 


Video-conferencing systems (e.g., those using n x 64 Kbps 
digital services) are currently used by more than 50 per cent 
of all Fortune 1000 companies. The largest users of video- 
conferencing are medical and educational institutions, 
with over 28 per cent of the video-conferencing installed 
base, followed by wholesale retail with 24 per cent. 
Corporations rely on video-conferencing systems to support 
the corporate training. For example, in the retail industry, 
video-conferencing systems are used to broadcast 


information on merchandise and new products to dispersed 
store locations. 
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The timely delivery of this information provides store 
managers with several benefits, including the ability to be 
more responsive to the marketplace, the ability to reduce 
store costs associated with carrying unwanted inventory, 
and the elimination of discount sales to dispose of obsolete 
merchandise. In the autumotive industry, video-conferencing 
is used to keep car dealers informed of price changes, 
incentive programmes, spare parts availability, and 
maintenance procedures. 


Benefits of two-way video-conferencing 

The two-way video-conferencing solution to corporate 

distance learning offers several advantages to corporations: 

— Access methods and speeds. A wide range of networking 
solutions can support the two-way video-conferencing 
solution. 

— Range of applications supported. The two-way video- 
conferencing solution can support all the IDL 
applications: corporate training, remote university 
education, executive communication, intra-company 
collaborative learning and research, inter-company 
collaborative learning and research, and market 
research. In the case of the collaborative research/ 
learning application, desktop solutions are superior to 
room-to-room solutions. 

— Support for installed base. This solution requires 
minimum changes to the corporate telecommunications 
infrastructure. 

— Geographic coverage. This solution 
geographic area. 

—  Intra-company versus inter-compa 
This solution is appropriate for both inter- 
intra-company communications. 

The two-way video-conferencing solution, however, has one 

major limitation: cost. The cost factors differ, depending on 

the networking solution selected, the number of 

Participants, and whether the solution is implemented room 

to room or desk to desk. Multicasting is more difficult with 

a terrestrially based system than with a satellite-based 


System. 


can cover a wide 


ny communications. 
company and 
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Internet 
The internet can support corporate needs for several IDL 
applications, including intra-company collaborative learning 
and research, inter-company collaborative learning and 
research, and corporate training. 

The internet supports corporate IDL applications 
through the following services: 
— E-mail; 
— File transfer; 
— Host-to-host communications; 
— Directory services; 
— Online library catalogue; and 
— Electronic whiteboards. 


The internet offers corporations the following IDL benefits: 


Support by network service providers. Access to the 
internet is increasingly supported not only by the 


traditional internet providers but also the AAPs, the 
LECs, and the IXCs, 


A high-performance backbone. The NSF backbone is 
migrating from a DS3 platform to a higher-performance 
network based on ATM and SONET. 


An expanding range of applications. The internet can 
support collaborative learning and research applications 
(this was the original intent of the internet), 


Affordability. The internet remains one of the least 
costly approaches to providing inter-connection. 


Extensive information resources. This represents 
another major source of strength of the internet as an 
application solution to the distance learners. Through 
the internet, the IDL community can access hundreds of 


libraries around the world, as well as library catalogue 
and full-text delivery services. 


Ease of use. New services, such as WWW, make the 
internet easier to access and to use, extending the use of 
the internet beyond the corporate technical functions to 
encompass, for example, the marketing functions. 
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The internet, however, cannot be considered as a complete 
IDL solution for the following reasons: 


No guaranteed performance. The IDL community needs 
to take into account that they cannot -be guaranteed a 
given throughput across the internet nor a consistent 
reliability level. That is because the internet, while 
serving thousands of organisations and millions of 
individuals, lacks any mechanism for reserving 
bandwidth. In addition, the internet is made up of many 
networks. Hence, the establishment of common 
reliability levels requires complex interactions among a 
large number of internet providers. 

Lack of extensive antiviral software. Internet e-mail and 
downloaded files have been known to contain viruses. 
These viruses cannot be eliminated without the 
availability of antiviral software on every machine on 
the network. 

Junk e-mail. Corporations connected to the internet can 
be flooded with useless and unwanted e-mail. Junk mail 
is particularly problematic to corporations, because 
their employees may spend valuable time reading the 
junk mail. Junk e-mail also consumes valuable disk 
space. 

Security issues. Probably the most important concern of 
the internet is its security limitations. Several internet 
security violations have occurred lately. The security 
limitation of the internet restricts the usefulness of the 
internet to interorganisational communications, 
including those associated with IDL solutions. For 
example, as long as security is a major concern, 
corporations cannot rely on the internet to deliver 
corporate training courses, even when two-way video- 
conferencing over the internet becomes more widely 


available. 


Groupware 

Groupware is an emerging data-oriented corporate IDL 
solution that can provide corporations with a private 
alternative to the internet. Groupware refers to software 
that supports at least one of the following IDL applications: 
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— Electronic messaging; 
— Data conferencing; and 
— Last messaging gateways. 


Groupware offers IDL receivers and providers and other 
corporate employees several benefits: 


— Low cost. In implementing groupware, telecom/datacom 
managers incur a non-recurring cost. This cost is on 
either a user or a server basis. 


— Multiple applications. Groupware supports multiple 
applications, including collaborative learning and 
research. 

Ease of use. Multifunctional groupware solutions are 
based on GUIs, which makes it easy to use by IDL 
receivers and providers and other corporate employers. 


Security. As a private solution, groupware provides a 


more secure, solution for intra-company communi- 
cations than the internet. 


Training and consulting. The leading providers of 
multifunctional groupware provide their buyers with 
training or consulting as part of their product package. 
While groupware offer corporations several benefits, 
telecom/datacom managers need to consider that groupware 
is predominantly implemented as a private application 
solution. They also need to consider the cost of selecting, 
implementing, and upgrading the groupware solution. 


Corporate NETWORKING SOLUTIONS 
Currently, there are several distance networking solutions 
that can meet at least some of the telecom/datacom 
managers’ requirements and that can support some of the 


IDL application solutions described in the previous section. 
These solutions include: 


— Private DS1 lines; 

— Switched/dialup services; 
— SMDS; 

— FRS; and 

— ATM/CRS. 
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These solutions include dialup analog services and ISDN. 
For each solution, a brief description is provided and its key 
strengths and limitations relative to IDL applications are 
highlighted. 


Private lines 
A private line is a dedicated service that operates at DS1, 
DS3, and SONET speeds. This service provides a 
communication link between two locations through the 
establishment of a physical connection. Private lines are 
currently widely available in the United States and are 
offered by LECs, AAPs, and IXCs. As an IDL solution, the 
private DS1/DS3 solution provides a corporation with 
several benefits, including the following: 

— Support for IDL application solutions. Private lines can 
support most IDL application solutions, including 
one-way video/two-way audio, two-way video/two-way 
audio, groupware, and the internet. 

— Support for installed base. Private networks became an 
integral part of corporate networks in the 1980s. The 
introduction or expansion of IDL solutions to a 
corporate networking environment may simply mean 
the allocation of a number of spare private-line channels 
to distance learning application solutions or the 
expansion of the installed base of private lines. 

— Security. Private lines are perceived by telecom/datacom 
managers to be secure, since they are dedicated to 
individual customers. An increasing number of these 
lines are carried over fibre facilities. 

— Adequate bandwidth. DS1 private lines provide 
corporations with adequate bandwidth. This bandwidth 
can be subdivided into multiple subchannels. Some of 
these channels can be dedicated to an IDL solution, 
while other subchannels can be used for other corporate 
applications. Each channel or group of channels can 
support various types of traffic, including voice, 
signalling, data, and video. 

— An established supply structure. Private DS1 line 
services are established services. They are widely 
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supported by LECs, IXCs, and AAPs. In addition, the 
increasing competition is driving down costs and 
making the service even more appealing. 


— Reliability. DS1 private lines are reliable and proven. 
Information transport in dedicated bandwidth time slots 


guarantees throughput with no lost packets or processor 
bottlenecks. 


— Scalability. DS1 private lines are scalable (e.g., DS3 
lines), allowing for flexible network configuration, 
particularly for small networks. 


Typically the corporate telecom/datacom manager allocates 
some of this bandwidth to data applications (both legacy 
mainframe traffic and legacy LAN traffic), voice applications 
(PBXs), and video. Private networking solutions are not, 
however, optimal in all situations. One of the drawbacks is 
that DS1 economics become less appealing to telecom/ 
datacom managers as the number of corporate locations 
requiring inter-connection increases. 


TDM-based private-line solutions are also bandwidth 
inefficient because they allocate bandwidth to devices that 
have nothing to send. Another shortcoming of DS1 private 
lines is that as private networking solutions they cannot 
support the IDL networking links of corporations with 
universities, high schools, suppliers, partners, customers, 
and telecommuters. An example of a private line-based 
video-conferencing network is that offered by SBC. This 
service connects corporate locations in Oklahoma with IDL 
providers, such as Oklahoma State University. 


Switched/dialup services 


Switched/dialup digital services are circuit switched-based 
services that support speeds ranging from 56 Kbps to DS3 
and Support voice, video, and data traffic. With private 
lines, corporate participants need multiple dedicated lines to 
establish connections with multiple locations; with switched/ 
dialup service, corporate participants need only one access 
line per required connection; with a network resident 
bridge, only one line per location is needed. To establish a 
connection with other locations, a corporate participant dials 
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a number (call setup is based on the North American 
dialling plan). When the circuit switch receives the call 
request, a circuit is established for the duration of the call. 
This circuit is taken down as soon as the call is completed. 


Switched/dialup services offer corporate participants 


several advantages over private lines: 


Support for IDL application solutions. Switched/dialup 
services can support most IDL application solutions, 
particularly at the higher speeds, including one-way 
video/two-way audio, two-way video/two-way audio, and 
the internet. 

Cost reduction. Switched/dialup services could be more 
economical than dedicated DS1 lines, particularly when 
there are many sites to be inter-connected, because with 
switched/dialup services each corporate site requires 
only one connection to reach all other destinations when 
a bridge is used (otherwise, multiple access lines are 
required). The economics depend on usage levels; at low 
usage, dialup lines are cheaper. 

Extensive bandwidth capabilities. Switched/dialup 
services provide the telecom/datacom manager with 
bandwidth capabilities that range from 56 Kbps to 45 
Mbps. However, a set of dedicated access lines is 
required. 

Flexibility. Switched/dialup services are flexible because 
they enable telecom/datacom managers to include 
additional locations in their corporate networks without 
having to justify the expense of an end-to-end dedicated 
line. 

Migration capabilities. Switched/dialup services provide 
corporate participants with a migration path to more 
advanced switched services such as FRS and CRS. 


While switched/dialup services can provide a corporation’ 
with several benefits, they have several limitations: 


They are not widely available yet, particularly at the 
higher speeds (this situation may change in the next 
few years, because RBOCs are increasingly deploying 
circuit switched services at DS1 speeds). 
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— As a circuit-switched technology, switched/dialup 
services have a relatively long call-setup time 13 
seconds), although that should not be a problem for any 
IDL applications except data distribution. 


—  Switched/dialup services cannot support LAN inter- 
connection applications, such as groupware, in the most 
effective manner, because bridges can be unstable when 
inter-connected through switched/dialup services. 


SMDS 


One of these access speeds can be supported by a DS1 
access line, while the other speeds (4 Mbps, 10 Mbps, 16 
Mbps, 25 Mbps, and 34 Mbps) can be obtained by using a 
portion of a DS3 line. SMDS is also available at 64 Kbps. 
SMDS offers low delay (5-10 ms for a DS3-DS3 link), high 
throughput (95 per cent of packets are delivered in less 
than 20 ms), low error rates, high reliability, and 
availability (99.9 per cent). SMDS addressing scheme 
complies with ITU-T E.164 plan for ISDN/BISDN “telephone 
numbers”, providing end users with transition to ATM, at 
least in terms of this feature. 

SMDS has several service capabilities, including 
multiple addresses per interface, and authentication of 
address in each packet. An SMDS customer can choose a 
list of addresses to communicate with; all other addresses 
are blocked. In addition to its addressing capabilities, SMDS 
enables corporations to establish logical private networks, 
which could be used by corporations to establish 
connectivity with a select number of corporate locations, 
suppliers, or customers. 


SMDS also has multicasting capabilities, which are 
similar to the broadcast/multicast capabilities of LANs. 
These capabilities are useful for address resolution, router 
updates, and resource discovery. Corporations can deploy 
SMDS either as a new service or as a replacement of private 
lines. To deploy SMDS, a telecom/datacom manager needs to 
order the service from the local exchange carrier, install a 
DS1 or DS3 SMDS access line from the desired location to 
the service office of the local exchange carrier, purchase a 
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router or an SMDS upgrade for an existing router, and 
install a DSU/CSU on the access line. SMDS is principally 
used for data. 


SMDS provides corporations with several benefits, 


including the following: 


Cost reduction. SMDS could be more economical than 
dedicated DS1 lines, particularly when there are many 
sites to be inter-connected, because with SMDS each 
corporate site requires only one access connection to 
reach all other destinations. SMDS can also reduce 
corporate administrative costs if network! Connections 
cannot be predicted in advance, or if those connections 
are constantly changing (of course, each potential 
remote location needs to have an access line). SMDS is 
also more economical for small organisations that have 
considerable data communications needs but cannot 
justify the expense of building a private network, SMDS 
could also be viewed as an economical service, because it 
provides a relatively graceful migration path to ATM 


technology. 

Support for bursty data applications. SMDS is well 
suited for corporations that want to implement 
data-oriented IDL solutions, such as groupware and the 
internet. 

Extensive bandwidth capabilities. SMDS provides the 
telecom/datacom manager with a choice of access 
classes, enabling the manager to start at a lower 
bandwidth level and then migrate the network to a 
higher access class as the communica 
institution warrant the upgrade. 
Flexibility. SMDS is flexible because it enables telecom/ 
datacom managers to include corporations in their 
corporate networks that do not justify the expense of a 
dedicated line. 

Security. SMDS has several appealing security features, 
enabling telecom/datacom managers to establish virtual 
private networks. Addresses can be screened so that 
only authorised destinations can receive data, and only 
authorised sources can send data. 


tions needs of the 
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While SMDS can provide a corporation with several 
benefits, it has several shortcomings: It supports only 
packet data traffic, and it cannot support voice and 
real-time video applications. Consequently, SMDS cannot 
support a number of IDL solutions, including one-way video/ 
two-way audio and two-way video/two-way audio. 


Frame Relay Solutions (FRS) 

Frame relay networks provide another data communications 
alternative for corporations. FRS is a (mostly) data-only, 
connection-oriented frame-transport service over assigned 
virtual connections. These virtual connections, which 
supported through statistical multiplexing techniques, can 
be either permanent or switched. The FRS available on the 
market at press time was PVC based. A PVC connection is 
usually established when the service is provisioned at 
subscription time, eliminating the need for user-to-network 
signalling. FRS supports access speeds of 56 Kbps, n x 64 
Kbps, and 1.544 Mbps. A frame relay network is based on 
ANSI standards, including T1.606, which specifies 
user-to-network interface requirements; ANSI T1.617 annex 


lower sublayer of the data link layer and is based on the 
core subset of T1.602 (LAP-D). 


above layer 2, this protocol is transparent. As a result, most 
n ride over frame relay 
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FRS provides corporations with several benefits, 


including the following: 


Economic benefits. FRS offers a more economical 
networking solution than TDM-based DS1 lines because 
it is based on statistical multiplexing techniques. In the 
long term, FRS could also be viewed as an economic 
service, because it provides a migration path to ATM in 
the sense that it gets the organisation on a packet-based 
paradigm. 

Support for bursty data traffic. FRS is well suited for 
specifically supporting data-based IDL application 
solutions, such as groupware and internet access. 
Availability. FRS is widely available and is currently 
supported by IXCs, LECs, and RBOCs. FRS is also 
increasingly supported by the AAPs, such as Teleport 
Communications Group. 


While FRS can provide a corporation with several benefits, 
it has a number of shortcomings, including: 


Lack of support for isochronous traffic. FRS supports 
only bursty packet data traffic. It cannot effectively 
support voice and real-time video applications. 
Consequently, FRS cannot support several IDL 
application solutions, including one-way video/two-way 
audio or two-way video/two-way audio. 

Complex administration. FRS requires careful admini- 
stration for large PVC networks because the network 
administrator must define the connections for everyone 
on the network, including users who are added or 
changed. Network administration is becoming an 
increasingly important issue for large corporations, 
which are witnessing two conflicting but coterminous 
trends: network consolidation used as a cost-cutting 
measure and network expansion as a result of mergers 
and acquisitions or a reach for complete distributed 
computing (e¢.g., client/server). 

Bandwidth limitations. PVC FRS offerings support 
speeds of up to DS1 (El speeds in Europe). As result, 
frame relay may not be able to support the bandwidth 
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requirements of technical IDL receivers and providers, 
for example, quality video. 

— Transmission delays. FRS, which transmits information 
in relatively small data units, has slightly higher 
end-to-end delay compared to private lines of the same 
bandwidth because of the need to store and process 
packet headers and trailers. FRS are also prone to 
queuing delays because multiple sources are competing 
for a given trunk circuit. 

— Packet loss. Higher layer protocols have to recover lost 
data. 


ATM Networking 

ATM is a high-bandwidth low-delay switching and 
multiplexing communication technology that supports both 
LAN and WAN communications. To be exact, ATM refers to 
the network platform, while CRS refers to the actual service 
obtainable over an ATM platform. It is the general industry 
consensus that ATM is the service of choice for multimedia 
and other high-capacity interactive video-based applications. 
For readers familiar with the operation of a protocol stack, 
it is simply a matter of realising what functional 
partitioning has been instituted by the designers of ATM 
and what are the peer entities in the user’s equipment and 
in the network. 

The cell relay protocols approximately correspond to the 
functionality of the medium-access control layer of a 
traditional LAN but with the following differences: random 
access is not utilised, channel sharing is done differently, 
and the underlying media may be different. Connections in 
an ATM network support both circuit mode and packet 
mode services of a single media and/or mixed-media and 


multimedia. Two remotely located corporate multimedia or 
video-based devices r 
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specific communication tasks. Each active channel has an 
associated bandwidth negotiated with the network at 
connection set-up time. 


The transfer capacity at the user network interface 

(UNI) is 155.52 Mbps; other interfaces are also being 
contemplated in the United States at the DS1 (1.544 Mbps) 
and DS3 (44.736 Mbps) rates. The ATM architecture utilises 
a logical protocol model to describe the functionality it 
supports. The ATM logical model is composed of a user 
plane, a control plarie, and a management plane. 
f The user plane, with its layered structure, supports user 
information transfer. The control plane also has a layered 
architecture and supports the call control and connection 
functions; it deals with the signalling necessary to set up, 
supervise, and release connections. The management plane 
provides network supervision functions. It provides two 
types of functions: layer management and plane manage- 
ment. Plane management performs management functions 
related to a system as a whole and provides coordination 
among all planes. 

Layer management performs management functions 
relating to resources and parameters residing in its protocol 
entities. In the user plane, the access protocol in the user 
equipment L consists of a physical layer at the lowest level 
and of an ATM layer over it that provide information 
transfer for all services. Above the ATM layer, the ATM 
adaptation layer (AAL) provides service-dependent functions 
to the layer above the AAL. TCP/IP may continue to be used 
by users’ PCs and hosts (note that AALs usually only go as 
high as the data link layer). There are currently three AAL 
protocols: AAL 1, AAL 3/4, and AAL 5. 

The service data units reaching the AAL consist of user 
information coming down the protocol stack, for example, 
from a TCP/IP stack or from a video codec; the information 
is segmented or cellularised by AAL into the 53-octet cells, 
so that they can bẹ efficiently shipped through the network. 
For video and/or multimedia applications, AAL 1 
(supporting CBR) can be employed by the user equipment; 
more recently, however, many have also advocated the use 
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of AAL 15 for video. The AAL enhances the services 
provided by the ATM layer to support the functions 
required by the next-higher layer. 

The AAL-specific information is nested in the 
information field of the ATM cell. To minimise the number 
of AAL protocols, a service classification was defined in the 
late 1980s based on the following three parameters: timing 
relation between source and destination (required or not 
required); bit rate (constant or variable); and connection 
mode (connection oriented or connectionless). Five classes of 
applications were then defined, as follows: 


— Class A: Timing required, bit rate constant, connection 
oriented; 


— Class B: Timing required, bit rate variable, connection 
oriented; 

Class C: Timing not required, bit rate variable, 
connection oriented; 

Class D: Timing not required, bit rate variable, 
connectionless; 


Class X: There are no restrictions (bit rate variable, 
connection oriented, or connectionless). 


AAL 1 is used in conjunction with Class A service. A 
network supporting pure CRS, namely, the orderly, reliable, 
expeditious, high-throughput movement of user cells from 
an origination interface to a destination interface, supports 
Class X applications. CRS can be used in a variety of ways 
to support multimedia and video-based applications. In 
supporting multimedia applications, several issues depend 
on whether one uses multiple “single-media” connections 
(performing multiplexing at the ATM layer) or a single 


multimedia connection (performing media multiplexing 
above the ATM layer). 


Some may contemplate using a single VBR cell relay 
connection for multimedia; here all media multiplexing is 
done by the application, using proprietary protocols at the 
AAL layer running over a network providing pure CRS. 
Another approach is to do multiplexing at the ATM layer, 


enabling the carrier to provide desirable value-added 
features. 
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Satellite transmission supports multipoint very well. 
However, terrestrial networks do not (yet) support that 
requirement in an effective manner. This fact has given 
impetus to the development of ATM/cell relay service: Point- 
to-multipoint and multipoint-to-multipoint connectivity will 
be supported as a key service feature. 

ATM/CRS can provide corporations with several 
benefits, including the following 
— Support for data, voice, video, and multimedia traffic. 

CRS provides corporations with the versatility and 
flexibility of fixed-length cells, making the service 
well-suited for all IDL solutions because of the low 
latency incurred in switching. 

— Economic benefits. CRS offers higher transmission 
speeds than SMDS and FRS. It is also more economical 
than TDM-based lines because a single access line is 
required to establish communications links between 
corporate locations; with private lines, multiple access 
lines are required. 

While CRS can provide a corporation with several benefits, 

CRS based on PVCs has one shortcoming: As a PVC service, 

CRS requires careful administration for large networks 

because the network administrator must define the 

connections for everyone on the network. SVC services will 
be added in the 1996-97 time frame. 


Dialup solutions 
Analog dialup solutions can support the needs of corporate 
telecommuters for remote university education. The Virtual 
College is an electronic learning environment for the 
efficient production and delivery of a wide range of 
high-quality business and technical courses. NYU’s Virtual 
College and its online educational network are designed to 
meet these expanding training needs in an efficient and 
effective fashion. 

The programme em 
Notes is a group communic 


giving people who work toge 
within which to create, access, and share info 


ploys Lotus Notes software. Lotus 
ations programme (groupware) 
ther an electronic environment 
rmation, using 


134 DisTANCE EDUCATION 


networked personal computers. Lotus Notes support such 
business applications as computer conferencing, information 
distribution, status reporting, project management, and 
electronic mail. To access a course offered by NYU’s Virtual 
College, students must have an IBM-compatible PC with 
Microsoft Windows, a minimum of 2 MB of memory, 8 MB 
of available hard disk space, 1.44-MB 3.5-inch diskette 
drive, VGA monitor, and a 2,400- or 9,600-bps Hayes or 
Hayes- compatible modem. 


ISDN 


ISDN is a networking solution that can support the IDL 
needs of corporate employees through digital switched 
channels operating at speeds that fill the gap between 
traditional analog dialup and dedicated or switched DS1 
lines. An example of an ISDN-based solution in which 
depicts a telecommuting/distance learning application. This 
solution provides the telecommuter with the ability to 
participate in a LAN-based screen-sharing conference that is 
taking place at a corporate location and to conduct a voice 
conference with the LAN participants as well. 

The LAN-connected participants then establish screen- 
sharing sessions with the LAN conference bridge. The LAN 
conference bridge supports multipoint conferencing 
functions. As a result, the software on each participant’s PC 
only needs to handle a point-to-point conference with the 
bridge. The telecommuter establishes a circuit-data 
connection to the communication server that makes the 
computer appear to be on the LAN. 


The telecommuter then runs the same software as to set 
up a conference with the LAN conference bridge. The user 
also needs a PC or workstation equipped with an ISDN 
adapter, applications software compatible with software on 
the corporate site. This PC also has several B-channel 
capabilities, including simultaneous voice and circuit-data 
calling, support for two directory numbers and service 


profile ID, and support for rate adaptation for rates lower 
than 64 Kbps. On the corporate side, a communications 
server is required. This 
software compatible with co 


far end. 


server must have application 
mmunications software and with 


6 
Internet and Distance Learning 


The internet is an international network that connect over 

60,000 domains worldwide. These domains serve over five 

million hosts. Traffic traversing the network at press time 

totalled 89 billion packets. The internet continues to grow 
rapidly. The mix of internet services and the relative traffic 
associated with each service continue to change as well. The 
services representing the majority of the traffic are FTP and 

WWW. The internet is a network infrastructure that was 

originally sponsored by a variety of federal agencies, 

including the NSF and the Advanced Research Project 

(ARPA). 

The internet was intended to be a network that would 
facilitate communication and collaboration among 
researchers and educators in universities, government 
agencies, and industry. That, however, is no longer the 
exclusive role of the internet. Two growing roles of the 
internet are supporting electronic commerce and providing 
distance learning solutions to K-12 schools. 

The internet supports an increasing number of services, 
some of which are described below. 

1. Logon services: Logon services are offered by internet 
providers through two types of TCP/IP-based protocols: 
Telnet and Rlogin. The Telnet command has the 
advantage of being available on any host that allows 
remote login capability. Rlogin, a “Berkeley command”, 
on the other hand, is not necessarily available on any 
host that allows remote login capability. 
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E-mail: E-mail is the most commonly used application 
on the internet. It is used by researchers in universities, 
government agencies, and corporations as part of their 
collaborative research process. It is supported by a wide 
range of delivery agents and delivery mechanisms. 


File transfer: File transfer services is used to transfer 
files between internet hosts. Researchers at 
universities, corporations, and government agencies can 
use FTP to download as well as upload files to 
supercomputer centres. Anonymous FTP is a simple 
extension to the basic FTP protocol that enables 
students and researchers to create and share public 
archives with others on the internet. 


World Wide Web: The Www is a system that links 
information stored anywhere on the internet in a mesh 
of hyperlinks. These hyperlinks enable an educator or a 
student equipped with a suitable client (e.g., Mosaic, 
WinWeb, or Netscape) to navigate through a distributed 
information resource by simply following pointers from 
one hypermedia document to another. The hypermedia 
document may include text, sound, still images, and 
video. The WWW makes information resources on the 


internet accessible to users who are not experienced in 
UNIX-based commands. 


Electronic whiteboards: Electronic whiteboards allow a 
speaker’s notes to be shared in real time with viewers 
over a wide area. This tool makes the dialogue among 
researchers, educators, and students more interactive 


and more effective, enhancing the collaborative research 
and learning process. 


Video-conferencing: Video-conferencing is an emerging 
internet service that enables K-12 students to establish 
low-end two-way video and audio connections with 
teachers and other students around the globe. This 
service originated as part of the Global Schoolhouse 
project. When available on a large scale, will provide a 
measurable benefit to K-12 students, because it provides 
them with international exposure. 


Directory services: Directory services provide users with 
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the ability to locate information about other users, 
services, or service providers. Directory services are 
often divided into “white pages” and “yellow pages” 
services. The white pages service provides information 
about individual users, while the yellow pages service 
provides information about services and their providers. 

8. Gopher services: Gopher services allow students and 
researchers to browse through information across the 
internet without having to log in or know in advance 
where to look for information. The Gopher system offers 
information as a simple hierarchic system of menus and 
files. 


INTERNET CONNECTIONS 

The internet connections are predominantly based on the 
TCP/IP stack of protocols. It will probably continue to be 
based on the TCP/IP protocol suite for the remainder of this 
decade, although some migration to IPv6 is possible. The IP 
layer is implemented on end systems as well as 
intermediary nodes. As a protocol IP is responsible for 
internet working multiple networks. These underlying 
networks may include LANs or WANs. TCP and user 
datagram protocol (UDP) are transport, protocols that are 
implemented on end systems to packetise all application- 
layer exchanges into appropriate protocol data units (PDUs) 
and to provide transport services suitable for the 
applications. 


ACCESS TO THE INTERNET 

The application-level solutions are available to users in 

accessing the internet at the logical level which are the 

following: 

— Time-sharing host solution: The time-sharing host 
solution is more appropriate for the home and the K-12 
networking environments. Through this solution, 
students and researchers can access the internet by 
obtaining an account on a time-sharing host that is 
located at the service provider’s premises. In this case, 
the TCP/IP protocol stack resides on the time-sharing 
host. To access the time-sharing host, the user needs to 
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have a workstation and a modem. To establish a 
connection with the time-sharing host, the researcher or 
educator needs to establish a dialup connection to the 
terminal server attached to the internet access 
provider’s host. The dialup connection operates at 
speeds ranging from 2.4 Kbps to 14.4 Kbps. This dialup 
connection enables the user to dial into a terminal 
server that establishes a session with the time-sharing 
host. The host in turn establishes a connection across 
the internet with the target host. A file transfer then 
occurs from the target host to the time-sharing host; the 
file is downloaded to the user’s workstation through a 
serial file transfer protocol such as Kermit or Xmodem. 
Full TCP/IP connection: The establishment of a full 
TCP/IP connection can be implemented in one of two 
ways: (a) a full TCP/IP suite may actually reside on the 
user’s computer, or (b) a corporation may decide to 
establish an internet node on the corporate side. 

The first full TCP/IP connection option enables the user 
to run the TCP/IP Protocol applications on a PC, 
including e-mail, bulletin board (USENET), news 


time-sharing host. This approach also 
to access remote fi 


(NFS) as apparent extensions to the file disk. 
The full TCP/IP interconne 


protocol. 


Internet access speeds 


The internet speed acces 
categories: (a) low-spe 


ed access m th i 
access methods. Feos ana (b) high-speed 
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— Low-speed access methods include dialup connections, 
X.25 dialup, toll-free dialup, and ISDN. Dialup 
connections are offered by the major internet service 
providers. The connections range in speed from 9. 6 
Kbps to 28.8 Kbps. Toll-free dialup is offered by the 
major internet service providers. These connections also 
range in speed from 9.6 Kbps to 28.8 Kbps. ISDN access 
to the internet is increasingly available. 

— High-speed access methods include two categories: fast 
packet services, such as SMDS, ATM, and FRS, and cable 
TV solutions, such as data/cable modems. The fast 
packet access solutions are offered by an increasing 
number of access service providers, while the data/cable 
solutions are offered by cable TV providers, such as TCI. 


INTERNET SERVICE PROVIDERS 

The internet services are offered by a number of providers, 

which can be categorised as national internet providers and 

regional/local internet providers. 

— National internet service providers operate in multiple 
cities across the United States. These providers provide 
participating members with access (gateways) to other 
domestic and international networks. They include the 
Advanced Network and Services, Inc. (ANS), California 
Education and Research Federation Network (Cerfnet), 
Performance Systems International, UUNet Techno- 
logies, Inc., and Sprint Corporation. 

— Regional internet providers include the San Francisco 
Bay Area Research Network (BARRNet), Committee on 
Institutional Cooperation Network (CICNet), and South- 
western States Network (WestNet), all of which operate 
in the western region of the United States. Global 
Enterprise Services, Inc./Northeast Regional Network 
(JvNCnet) and New England Academic and Research 
Network (NEARNET) operate in the North-east. 

The number of the internet service providers is on the rise, 

because it represents an increasingly attractive business 

opportunity to network service providers and to hardware 
and software suppliers. 
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MULTIMEDIA OVER THE INTERNET 


The Internet Engineering Task Force (EETF) standards are 
aimed at improving support for networked multimedia 
through bandwidth reservation and more effective use of 
multicast capabilities. Sending duplicate messages or setting 
up broadcast video-data collaboration conferences to 
multiple remote locations requires multicasting. 


The IETF standard, distance vector multicast routing 


ee data units to ensure reassembly at the receiving 
end, 


Streaming II (ST-II) lets the originator control the 
bandwidth nd latency in a multicast video-conference. A 
revised version, called ST-II+, allows for faster connection 
set-up and the ability of allowing receivers as well as 


senders to join a mult up without needing a central 


dmi icast gro 
administrative Point; it was under s 
time, development at pres 
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Sts pt internet providers but also the LECs and the 
XCs. 


Number of people reached: Estimates of the number of 
people interconnected by the internet vary from 15 
million to 20 million. 

High-performance backbone: The NSF backbone is 
migrating from a DS3 platform to a higher-performance 
network, based on ATM and SONET. 

Expanding range of applications: The internet has 
supported data networks, which serve the research and 
collaboration needs of researchers and educators 
employed by universities, corporations, and government 
agencies. 

Affordability: The internet remains one of the least 
costly approaches to provide interconnection, delivering 
on the NII promise of an affordable networking solution. 
Extensive information resources: This represents a 
source of strength of the internet as an application 
solution to distance learners. 

Ease of use: New services, such as WW 
internet easy to access and to use. 


w, make the 


All these factors make the internet an important component 
of the NII, but it cannot be considered a complete substitute 
for the NII for the following reasons: 


Lack of support for rural communities: While it is 
widely available, the internet has not yet reached ‘rural 
communities’ with local access nodes. 

Lack of information filters: A range of information 
resources on the internet are not of the highest 
educational, social, or moral value. 

The internet as a public forum: Like talk radio, the 
internet has become a public forum, where ideas are 
generated, discussed, and debated. 

No guaranteed performance: The distance learning 
community needs to consider that it neither be 
guaranteed a certain throughput across the internet nor 
a consistent reliability level. 


142 


Distance EDUCATION 


Lack of antiviral software: Internet e-mail or 
downloaded files have been known to contain viruses, 
which cannot be eliminated without antiviral software 
on every machine in the network. 


Junk e-mail: Institutions connected to the internet can 
be flooded with useless and unwanted e-mail. 


cations, including those associated with distance 
learning solutions. 


7 


Distance Learning Principles 


The traditional model of learning is based on principles of 
an instructor-directed environment. Learners have been 
required to do what the instructor tells them to do. This 
model is experiencing a shift to a learner-directed 
environment as learner requirements within the workforce 
Increase due to a variety of factors, including constant 
technological change. 

The key element necessary for any learning to take 
Place is communication. In order for concepts, procedures, 
Principles, etc., to be fully understood, the learner must 
communicate them to others. In addition, the learner must 
be able to demonstrate his or her ability to complete the 
learned task. Today we still send staff to a training facility, 
away from their physical workspace. This follows the 
traditional model of instructor-directed learning. 

However, from this scenario learners only retain 
approximately 20 per cent of what they were taught. The 
other 80 per cent of what they were taught may be 
necessary to their job function, but not necessarily 
applicable on day one of their return to the workplace. The 
Slack is picked tip by calls to the help desk or “over the 
— training, where employees collaborate on an as-needed 

asis. 


SELF-PACED LEARNING 
Self-paced learning tools, in the form of CBT and EPSS, 
have been implemented at many companies to replace 
rather than augment instructor-led learning. Given the 
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growing mass of products to choose from in this genre, 
learners can select the product that best fits their learning 
style. In this case, learning new skills or reviewing 
previously learned skills is directed by the learner with 
respect to learning style, learning capability, and learning 
time. Skills learned in this manner are applied immediately. 
Even more effective, learning occurs when the learner 
shares this information with others. 


ONLINE LEARNING 


A mushrooming variety of courseware is now available over 
internal networks, wide area networks, and the internet/ 
intranet. The advantages of round-the-clock access to 
learning at any location are apparent. In many cases, 
however, students are expected to work on their own, often 
with no guidance from an instructor. A great deal of 
discussion is taking place among educators concerning the 
effectiveness of this shift to asynchronous or on-demand 
learning. Every online learning educator is challenged to 
find the proper mix of asynchronous (self-paced) and 
synchronous learning to maximise their instruction. 


FACILITATED LEARNING GETS RESULTS 
The challenge for traditional teachers has always been to 
engage the students through interaction with them and the 
rest of the class. A live instructor, interacting with students, 
1s an essential part of the successful traditional classroom. 
Over the last decade, multimedia learning has become a 
vital part of many learning systems, on CD-ROM, CBT, and 
now online. 3 i 


The lessons of CD-RO 


M have been clear concerning 
asynchronous learnin 


ope g. In those cases where the CDs were 
elivered to the student without any intervention on the 


Loi an instructor, the percentage of students completing 
Such courses was lower than expected. When a live 


ae always been cases of mission critical learning, 
w oA the knowledge transfer must be verified by definable 
results, 
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Facilitated learning has been the most effective method 
for training in industrial methods, technical fields, software 
skills, aviation, and many other areas requiring a high level 
of retention by students. Even such mundane tasks as 
computerised order entry can be a mission critical skill if it 
is vital to the success of a business. Facilitated learning 
maximises the impact of mission critical training. 


ROLE OF THE INSTRUCTOR AS FACILITATOR 
The role of the instructor in online learning depends on the 
type of training, technology employed, and as noted above, 
the expected results. The combination of facilitated and 
on-demand learning can take many forms: 


Help desk model 

In the help desk model of learning, the instructor is an 
on-call resource, available to answer questions and provide 
training over the phone to facilitate learning which is 


predominantly self-paced. 


The 80-20 rule 

In the learner-directed model, 80 per cent of learning takes 
place asynchronously and 20 per cent takes place through 
facilitated communication. This new 80-20 model takes place 
over a different length of time and with a larger “toolbox” 
than the traditional model. As we add more asynchronous 
learning tools to the learner’s desktop or workspace, we still 
need to ensure that effective learning is taking place. This 
amplifies the critical role of an instructor or facilitator. For 
many types of training, the 20 per cent of online learning 
facilitated by an instructor is essential to make the 80 per 


cent self-paced learning successful. 


Assigned homework model 

In this model, learning is primarily instructor-directed with 
a portion of work done asynchronously. “Homework” is a 
specific task assigned to the learners by the instructor. The 
homework must be completed by a specific date. In a 
following class, homework is shared and discussed among 
the students. In this sharing of information, learning is 
reinforced. 
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Instructor Dependent Model 


In this case, the instructor directs all of the formal learning. 
No formal asynchronous study is assigned. The learners 
work on their own only as needed. 


The key to the success of each model is the individual 
instructor’s ability to engage the learners in interactive 
exercises and meaningful discussions that enhance overall 
learning. As we will examine, online learning recognises the 
instructor as the critical element to successful learning. 


TECHNOLOGY FOR FACILITATED ONLINE LEARNING i 
The instructor takes on the role of a mentor in the studio 
classroom, supporting the students as they learn 
interactively using multimedia modules on PCs. Dr. Wilson’s 
experience suggested that an interactive online learning 
environment should have the following characteristics: 

— Floor control to allow c 
content synchronisat 
student- centred learning. 


courseware. 


— Collaborative software for application sharing over the 
network. 


Text chat for group communication. 
Course administrat; 
and resource management. 


Instructor/student communications ma 


y be integrated with 
online learning using 


currently available technology. 


Audio Conferencing: Telephone conferences connecting 
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participants around the world are routinely used for 

business meetings. The same technology can be used in 

parallel with online data sharing to complete the facilitated 
learning paradigm. 

Internet audio: Recent advances in compress techniques 

have made Internet/intranet audio practical to integrate 

with online learning systems. 

Video-conferencing: Desktop Video-conferencing is 

Increasingly available as the technology of choice for 

facilitated online learning, especially in mission critical 

training situations. 

Building on customers, experience with their facilitated 
online learning software, ILINC has expanded the original 
vision of research to offer reliable, scalable, and flexible 
Systems which leverage existing customer investments, 
while at the same time remaining true to the educational 
objectives of sound learning research. An expanding list of 
LearnLine customers have recognised the importance of 
facilitated online learning for their training needs: 

— At ProSoft, master trainers train 50 instructors around 
the country on the newest internet software—in just 
one day, with no travel. 

— Rensselaer Polytechnic Institute connects graduate 
students in Troy, NY and Hong Kong across 12 time 
zones. 

— Educational Institute delivers hotel management 
training online, using their best instructors, saving 
travel and lost productivity costs. 

— As the most experienced company in the facilitated 
online learning field, ILINC is uniquely positioned to 
amplify the virtual classroom experience for thousands 
of training applications well into the next century. 


FACILITATED FUTURE 
When we understand the impact of the global economy, 
delivery methods for learning become critical. As trainers, 
We must address three key issues: reach, distribution, and 
leverage. We must be able to reach a wide audience with 
efficient distribution mechanisms while leveraging critical 


resources. 
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Technology has been able to help today’s training 
industry produce faster and more portable ways to deliver 
learning. In fact it has created the on line learning 
industry. The internet and the corporate intranet are the 
new media for training delivery. Of all the online learning 
technologies currently available, few offer the capability to 
provide instructor-directed learning. Facilitated online 
learning allows for maximum reach to remote learners. It is 
an efficient media for distributing information quickly. It 
has the capability to leverage technology and subject matter 
expert resources. Whatever paradigm shattering techno- 
logies await us in the future, the role of the instructor is 


sure to be recognised as vital to ensure results-oriented 
online learning. 


8 


Open Learning: Medium of 
Education for All 


Open education or open learning is an evolutionary 
modification of the educational approach to the teaching- 
learning system. While the two are not synonymous, a 
learner, at a distance, often finds the features and strategies 
inherent in the open learning system more suitable, and so 
chooses distance education, rather than face-to-face 
education, where distance education has incorporated the 
features of open learning. 

The major features of open learning and distance 
education are given below: 

i) It offers open or flexible entry conditions. 

ii) It provides for accumulation of credits in subjects and 
thus qualify for certification, or diploma, at one’s own 
pace. 

iii) It offers a great variety of subjects and choice of 

subjects is left to the students, to suit one’s personal 
needs and requirements. 

It provides bridge courses to assist in learning 
readiness so as to be able to move to a higher level. 
The multimedia and integrated learning packages make 
learning easier. 

The specially prepared distance education text promotes 
self-learning, to a great extent, and the rest to be made 
up through personal contact classes and non-print 


media support. 


iv 
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vii) The provision of modules in a subject package and 
semesterisation add to the degree of flexibility that a 
student can avail himself of. 


viii) The continuing internal assessment along with external 
evaluation in preference to only external assessment, is 
also a standard provision in distance learning system. 

Open education is particularly characterised by the removal 
of restrictions, exclusions and privileges; by the 
accreditation of students’ previous experiences; by the 
flexibility of the management of the time variable; and by 
substantial changes in the traditional relationship between 
the professors and students. 


On the other hand, distance education is a modality 


OPEN LEARNING: MEDIUM oF EDUCATION FOR ALL 151 


equivalent educational and learning standards, without 
seeking point-to-point equivalence in topics, and much less 
in rules governing admission, certification etc., with the 
formal. 


OPERATIONAL STRATEGIES 
How does distance education function on the ground? How 
bridge the large geographical distances? How provide 
adequate support to the student, in far away plaċes, to 
learn? And, above all, how to provide for such large 
numbers? With the kind of facility for access and choices, 
the number of those who wish to avail themselves of 
continuing education, are around to swell. While a college or 
school will have an annual fresh intake of a few hundreds 
or a thousand or so, well established open learning systems 
have numbers running to 50,000, 75,000, or 1,00,000 a year. 


Distance education makes use of many strategies to 
reduce the gap and to find ways of effectively servicing the 
students. In this context, what O. Peters said, in 1973, is 
even more true today: , 

“Anyone professionally involved in education is obliged 
to presume the existence of two forms of instruction 
which are strictly separable: traditional face-to-face 
teaching, based on interpersonal communication and 
industrialised teaching, which is based on an 
objectivised, rationalised, technologically produced 
interaction”. 
Distance education adopts many support strategies and uses 
many support institutions and their infrastructural facilities 
to maintain a high degree of efficiency and still remain 


effective. 


Distance education text 
Distance education text, is written specially for the distant 


learner, sometimes referred to as a teacher in print. It is 
written with the specific aim of enabling the learner to 
master a good percentage of the matter, on one’s own, and 
having to rely on the teacher or non-print media, for the 
rest. It has, therefore, to proceed in large measure as a good 
teacher would proceed in a normal class, setting learning 
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outcomes for a limited topic of study, asking (intext) 
questions, summarising, highlighting major or structural 
concepts, and reviewing the lesson, through a set of 
questions. Special end-of-despatch questions are also put, 
and feedback provision made, by giving, the answers on a 
separate page. 

A well-prepared print medium accounts for 80-90 per 
cent or more of the actual learning. However, use of visual 
m media would have a critical or significant contribution to 
enhance the quality of learning. For example, in subjects 
like history, to show a rare document or a monument etc.; 
in geography and the physical and biological sciences, to 
show special processes and phenomena, rare species, living 
or extinct, but of replicas kept in mu 
dynamic process or movement etc., 
acquisition of practical skills etc. 
carries a message, 
enhanced through the 


seums or to show a 
or in engineering or for 
Where the medium also 
awareness cation can be greatly 
visual medium. 


linking the students with the 
n a large system, a number of 
up by the national institution, 
re in contact with the study 
es would then provide several 
irectly or through established 


Services that the study centres are expected to render 
would include: 
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i) 


ii) 


iii) 


iv) 


v) 


vi) 


Students admission, for, and on behalf of the national 
office, after students properly fill up the forms, submit 
the required documents and pay the fees. 


Soon after they are admitted to the courses, the 
services making available to the students, the materials 
in good time. Too much delay would result in loss of 
motivation and would also lead to dropouts. 

Distance text is so well written that the student of 
average ability is able to go through the learning 
material and master it with only limited additional 
support. It will mean providing sufficient feedback to 
the student as he progresses from lesson to lesson or 
topic to topic, by a variety of techniques, similar to the 
ones that a good teacher uses in a face to face situation. 
Thus the distance text is a distant teacher in print. 
Studies have shown, even where large-scale use of TV 
and radio support is provided, that the printed distance 
education text is still the major instrument of learning, 
accounting for most of it, up to 80 to 90 percent of it. 


The organised provision of personal contact classes, not 
many in number, but adequate to serve the needs of the 
students. These contact sessions, to be effective, must 
be dealt with differently from the way the teacher deals 
with formal students. Because of the limited number of 
contact sessions, the methodology will be to enable the 
student to become a self-learner, to the extent possible. 
Hence, a survey of the whole course and how the parts 
hang together is what a good tutor of distance 
education would begin with. Concept-mapping or 
mind-mapping is a way of getting the student to get to 
see and understand the basic structural concepts. 
Additional support through non-print media. 
Large-scale use of educational TV is still only a plan 
and a hope, so is radio, although there are growing 
provisions being made, especially with the introduction 
of satellite communication. 

Providing institutional facilities for the periodic 
evaluation of educational attainments. These are of two 
kinds: one evaluating in the printed study materials, by 
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“way of review and to ensure understanding and the 
other, a more formal internal assessment, marked 
centrally by the computer, in the national or regional 
office. The availability of Optical Mark Reader (OMR) 
would make it possible to have very large number of 
scripts evaluated by the computer, and reports made 


and printed and given back to the students in a short 
time. 


Computerisation 


Hence distance education has to make use of the available 
computer services, for all major aspects: registration and 
admission of students and creating a student data base; 


registration of Students for internal and external- 
examinations; com 


f iscerning simplificat: 
that mindless rules, complicated 


proper accountability, q 


ion has to be made, so 
Procedures, while retaining 
0 away with cumbersome formalities 
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and filling up of too many unnecessary forms. By evolving 
permanent dates and calendars, for standard activities, like 
registration, internal and external examination dates, 
information and communication become easy and save a 
great deal of time and cost in terms of postage and 
telephones. Decentralisation is not a panacea for dealing 
with large-size problems and situations, but it offers a 
necessary strategy. 


However for its effective use, precautions and fulfilment 
of certain conditions are equally necessary. It is necessary 
that the concerned persons, both staff in national and 
regional offices as well as partners in the study centres or 
accredited institutions understand and accept the 
philosophy and know the procedures. Hence, apart from 
being efficient and effective, the institution has to become 
and remain humane and responsive. 

The demands are so big and challenging, that it is not 
possible to provide efficiency and effectiveness through the 
traditional bureaucratic channels of administration. There 
has to be, on the ground, real functional autonomy, for 
purposes of planning, decision-making and implementation. 
The fact that the finance, whole or part, is coming from the 
public funds, should not be used as a reason for interfering 
with the normal functioning of the institution. 

Teachers orientation at the study centres is essential. In 
a large system, training and orientation can be entirely 
through face-to-face, or through a combination of distance 
education methods along with some face-to-face or contact 
classes. 
or is the supervision. But the 
approach to supervision can also be decentralised and 
democratised. One key to the success and effectiveness of 
such decentralised operation is the kind of friendly and 
on-going academic and administrative supervision that is 
exercised. Such supervision need not be thought of in the 
classical, highly stereotyped and bureaucratised fashion. 
More democratic forms can be evolved. If a cluster of study 
centres is given the responsibility to supervise themselves 
and to ensure that all the units of the cluster function well, 


Another essential fact 


156 Distance EDUCATION 


and asked to organise mutually arranged visits and 
consultations to meet conditions and norms set by the 
central institution, that would retain accountability to 
themselves, to the students and to the central institution, 
but would also be more human. 


Obviously, the central institution would also intervene, 
for orientations and also for visits, but the basic and first 
responsibility would shift to the members of the cluster. 
Another key to success is the actual transfer of necessary 
authority for decision-making from the central office and a 
few officers at the top, to the regional office, and to the 
coordinators at the study centres, 

The operational strate 
the open learning system thus offer a 


education, which is also an 


Succumbing to the 
formal curriculum, 


Merging scenario, in a 
will be for more and more 


d manpower, Access to the formal route is 
€cessarily lon, 
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support and complement the formal, by providing both first- 
time short and longer courses in vocational education, as 
well as updating and continuing education and training. 


Continuing education, not necessarily for a certificate, 
but for life-enrichment, for job satisfaction, or for a variety 
of life needs, or to pursue an interest or hobby and to 
acquire various kinds knowledge and skills, whether in 
citizenship education, legal literacy, health family education, 
or for personal development and recreation, all offer scope 
for provision through distance education. 


Jerome Bruner once said that it is possible to teach, in 
an intellectually honest manner, any topic, to a person of 
any age. Something similar could be said of distance 
education, as a medium for providing adequately education 
in a wide variety of academic and technical skills, if proper 
links and strategies are ensured. In-service education of 
teachers, of key persons who work in adult education 
centres, or health workers and a variety of others, in 
different development sectors, who need new or continuing 
education, are some of the other possibilities. 

The experience of those involved in distance education is 
that ‘the relative costs are less, and often much less, 
whether for school level certificate education, or for a course 
leading to a university degree. This is so, even when 
large-scale use is made of the electronic media to support 
print and contact classes. The main reason is the fact that 
the numbers involved are large, and hence the cost is 
reduced, Situations and conditions that appeared as great 
barriers and obstacles can be face and overcome, with 
patient and preserving use of open learning and distance 
education, supplementing and complementing the formal, by 
providing an important educational alternative. 
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to embark on any cognitive reorganisation and conflict 
satisfaction. Students have achieved successful learning 
outcomes by attending lectures, reading textbooks, and then 
personally consolidating the material. If information 
technology is to be exploited then one of its main 
contributions should be to speed up the learning process. 
This can be simply achieved by removing the tedious 
impediments to learning such as note-taking errors and 
repetitious clerical activity, and ensuring that concepts are 
explicitly described and illustrated. If lecturers are to be 
encouraged to exploit information technology then 
preparation time ought to be of the same order as for ‘talk 
and chalk’ lectures and problem classes and achieve the 
same level of quality as they do without IT. But exploiting 
the computer should provide an upgrade path to higher 
quality in the learning experience. 

The authorware must allow lecturers to concentrate on 
their specialities and not on the design of the navigational 
interface. They must see that they can withdraw from the 
process without loss of time. So an alternative proposal is to 
base courseware development on familiar metaphorical 


paradigms. 


LECTURE-BASED LEARNING 

The material conveyed in a lecture is more thoroughly 
covered in textbooks, but the lecture conveys the material in 
a more easily digestible form, preparing the mind for the 
more complete coverage in the book. While the lecture 
theatre is not the place where most of the learning takes 
place, its prominence in the learning process has stood the 
test of time. Students overwhelmingly demand the retention 
of live lectures. Lectures offer a framework. that identifies 
the scope of the material. They lubricate the learning 
process that takes place later during private study when the 
material is consolidated. Lectures structure the working 
day, provide social contact and interaction, and an 
opportunity for students to interrogate a human expert. 


METAPHORICAL BASIS FOR THE UseEr-INFERENCE 
The metaphor on which the system described in this paper 
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is based, is that of the conventional lecture presentation, a 
situation familiar to university lecturers. It provides in one 
place on the screen the integration of text, diagrams, 
animation, illustrative pictures and video material, all 
sequenced and synchronised with a spoken narrative into a 
linear presentation. This compares favourably with the live- 
lecture situation in which projector foils, 35mm slides, video 
and audio are all controlled by different pieces of equipment 


and displayed possibly in different parts of the lecture 
theatre. 


have the whole lecture 


The picture of the aero: 
nd at 


web reference: http://www. british 
bans/mworld/planes/7474.htm), Two of the 
buttons have been greyed 
playing and that one Pictur 
visual programming metho 


i fragment access 
» indicating that the music is 
e has already been displayed. A 
' 1s used throughout to specify 
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rather than fitting a picture to the dialogue; though of 
course a presentation should be prepared using an iterative 
process and the system allows for this. 


System DESCRIPTION 
The central software (called OHP) uses the Book Emulator 
as its user-interface mechanism and they are connected 
together through two-way UNIX pipes. The whole system 
runs on a Silicon Graphics Indy. The Drawing Board 
requires porting from Sun Microsystems hardware. 


The Book Emulator 
The Book Emulator presents a book-like user interface to 
information enabling that information to be truly browsed 
by flicking through the pages of an electronic book. The 
page turn is animated, indicating directional travel, and the 
splayed page images down the sides of the book change size 
according to the user’s position within the information 
space. Two mouse buttons provide for forward and 
backward travel, while the third button enables selection. 
A number of central services are provided through the 
utensils located above the book including word and symbol 
searching, proper bookmarks, inter-book hyperlinking, and 
an import gateway for external links to arbitrary fragments 
of information. The Book Emulator has a schematic drawing 
capability based upon symbols that are interconnected by 
lines and annotated with text. When a symbol is selected it 
is attached to the mouse cursor and can be relocated on that 
page, moved to any other page within the book, or moved to 
any other book that is also open on the screen. 
omatically groups lines, text and 
other symbols that are contained within a symbol. The last 
item or group selected is remembered through the ‘glue-pot’ 
and its content is available in any other book on the screen 
that has a glue-pot. The utensils located above the book 
provide for the moving and copying of complete diagrams 
and, of course, when attached to the mouse cursor these 
may be dragged to any other page within the book or to any 
other book. Symbols, text, lines, groups, whole drawings 
may be deleted by selecting and tacking outside the confines 


A grouping facility aut 
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of the book. Symbols and fonts are usually selected from 
library books containing such collections. Two function keys 
are provided to speed up drawing. If either is pressed when 
nothing is attached to the cursor, then what is in the 
glue-pot is attached to the cursor. This enables the fast 
repetition of a symbol in a drawing without the need for a 
large movement of the mouse cursor up to the glue-pot. If a 
symbol is attached to the cursor then pressing the function 
key causes it to be changed to a related symbol if one exists. 
In this way, for example, having selected a transistor 
symbol, the different orientations of the transistor are 
quickly available to the user. 


The two function keys cause the changes to go opposite 


ways around the ‘ring’ of related symbols. If a string of text 


is selected, then the appearance of the string is changed 
when the function ke 


function keys are pressed 
dotted, dashed, and 
fragments such as audio 


etween books, be grouped, and be 


The central system 
The central system is fro 
to two library books to be open at an 


f ents (one slide per page with room 
or personal notes, or two slides Per page). In addition 
another booklet can be created, this time with the slide 


The lecturer can also create a set of slides, one per page, 
for transfer on to view-foils or 35mm slides. Two electronic 
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hardcopies are available. One creates a HTML file suitable 
for a Netscape type viewer, while the other creates a 
HTML-compatible file that has additional tokens. This 
enhanced HTML file is automatically passed through a 
separate converter that creates a book version of the 
electronic slides. One of these additional tokens forces 
information to begin on a new page and another enables 
dynamic instructions to be passed through. These dynamic 
instructions are required for animation and the sequential 
spoken narrative, facilities that are not available through 
viewers such as Netscape. Creating this added complexity 
means that online lectures displayed through the Book 
Emulator could be transmitted over the World Wide Web for 
final viewing through the Book Emulator. 


VISUAL PROGRAMMING OF LECTURE SPECIFICATION 


Creating on-line slides 

The creation of online slides exploits the schematic paste-up 
facilities of the Book Emulator. It is arguably no slower 
than any other method of slide creation including those 
written by hand. Lecturers need go no further than this to 
have benefited from using the system and, like other 
systems, slides can be edited. 


Creating online lectures 
The minimum requirement for changing online slides into 
online lectures is to provide a spoken narrative and the 
sequencing of that narrative is visually programmed with 
the same schematic paste-up facilities as are used to create 
the slide content. The audio fragments are usually of thirty 
to sixty seconds duration (one to four sentences) and are 
captured on to the local fileserver using a separate audio 


capture tool. With a single command, the speech fragments 
Emulator’s in-tray, that is 


are imported into the Book ’s i 
located above the book. From there, their link symbols are 


extracted and placed in position on the slide. 

d according to a left-to-right, top-to- 
degree of tolerance which enables the 
nterpreted without the need for 


They are sequence 
bottom rule that has a 
correct sequence to be i 
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exact alignment. By default the command that sends the 
anchor to the in-tray assumes that an audio file contains 
speech and chooses one of the speech symbols (the speech 
bubble). Using the function keys this symbol can be changed 
by the user to identify it as music. 

As well as showing the whole slide a!l the time, some 
lecturers like to reveal material gradually as they progress 
through the slide. Others prefer to point to the bullet point 
currently being discussed. To specify what has to be 
revealed or indicated at any point in the sequence, the slide 
must be partitioned with ‘rule-off symbols. Then any speech 
fragment between rule-offs is sequenced after the revelation 
or identification has taken place. In this way the lecturer 
can specify what is to be revealed and what has to be said 
after that revelation. In the top part, there are two speech 


fragments and there is one speech fragment in the lower 
part. 


A link to an external document is specified below the 
last speech bubble. The Notes-Jot anchor leads to the 
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used to illustrate aspects of a lecture (examples of jet 
aircraft) as well as be central to a lecture (for example, the 
discussion of a famous painting). In the latter case and in 
situations where a set of pictures with accompanying music 
is needed, it is necessary to specify ‘parallel audio’ which 
causes the audio to be played as the pictures are being 
displayed. While the revelation/indication mechanism works 
particularly well for slides containing textual bullet points, 
it is not satisfactory if a diagram is to be described in which, 
for example, flow of data needs to be animated or the 
diagram needs to be built up as the narration progresses. 
In these circumstances it is necessary for an animation 
book to be included in which the individual frames of the 
animation can be specified. This book is the same as that 
fronting the OHP programme. The content of each 
animation frame is pasted up in the same way as all the 
other slides and the same specification facilities are also 
available; but in going from one frame to the next, there is 
only a short delay imposed, thus enabling animation to be 
shown in steps (rather than continuous). Only twenty 
frames are available in the animation book, but animation 


books can be nested. 


AUTOMATED CREATION OF ONLINE LECTURES 
The central software (OHP) generates different HTML files 
for the World Wide Web browser and the Book Emulator 
versions of the online lectures. For the Book Emulator some 
additional tokens have been defined to accommodate the 
notion of pages, enabling each slide to start on a new page. 
In addition the necessary animation instructions are also 
passed through so that a lecture can be played. For the 
World Wide Web version no such dynamics are possible but 
each fragment of the sequence is made available through a 
point-and-click button interface as they are in the Book 
Emulator. It is not really correct to call the World Wide 
Web version ‘online lectures’ since no lecturing is actually 


supported. 


Overall presentation 
The online lecture generator goes through each slide 
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visually removing the lecture specification material, leaving 
only the slide content. The cleaned-up slides are then 
bitmap dumped, resized appropriately without loss of detail, 
and if being prepared for the World Wide Web are coloured 
according to the ‘colourway’ specification. Such colouring 


ensures that the slide, background, and button highlights 
are all colour coordinated. 


Below each slide the fragments of the lecture sequence 
are accessible through buttons (also colour coordinated). 
These buttons are titled: narrative (for speech), picture, 
movie, document, www link, music, or textbook. Below the 
fragment access buttons, additional notes may be included. 
These notes are created with an editor (changed using the 
function keys) and are converted into HTML. HTML tokens 
may also be used provided they are recognised by the 
HTML-to-Book Emulator converter. 


Among other facilities, words or phrases can be made 


bold, inline images may be incorporated, and further hot 
references may be included. In the Book Emulator version 
where the lectures are dynamic, the student can go to the 
front of the book and select the button that causes the 
whole lecture to be played through with all the covering-up, 


revealing, animation, overlaid pictures/movies correctly 
sequenced with the spoken narrative, 


The speech can be 
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then restored when the sequence ends. This process 
indicates which of the access buttons will return the user 
directly to a specific fragment. Notice that the access button 
is not greyed while the fragment is heard or seen and then 
restored when it has finished, because this would attract 
eye movement away from the slide and its animation. The 
Book Emulator allows the student to make personal 
annotations either directly on to a book or through 
electronic Post-Its like that used to specify the ‘additional 
notes’. Furthermore, links between individual slides both in 
and between books can be installed by creating a link to the 
current slide on display using one of the utensils. 

The resulting anchor is then selected from the in-tray 
and taken to the slide where the link is to be made, placing 
it where it is most appropriate. For an explicit two-way link, 
the process is repeated the other way round. 


GENERAL DISCUSSION 
Writing online lectures is similar to that of writing a book 
in that they are both published, albeit in different forms. 
They are therefore available for scrutiny by peers. Thus 
more care is taken in preparing the material, and this must 
lead to higher quality. Koumi offers some useful guidance 
for creating educational videos that are attractive to the 
target audience and this has been interpreted elsewhere 
specifically for online lectures. The lecturer is advised to 
script the narrative, breaking it down into speech 
bites of perhaps one to four sentences such that it contains 
an atomic piece of information with perhaps some 


qualification. 

The lecturer is then advised to record the speech bites 
away from any background noise such as the cooling fan of 
a desktop computer. In practice this means recording on 
audio tape at home. Prior to recording, the narrative needs 
rehearsal and must be spoken with at least the same 
flamboyance as that conveyed in a live lecture. Preferably 
they should be even more flamboyant to counteract the lack 
of any body language such as gesticulations that would 


naturally arise at a live presentation. 
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The whole process is clearly very time consuming and in 
the author’s view is likely to discourage the take-up of 
on-line lectures. However, it does ensure that the slide can 
be talked through in an orderly way, that all that needs to 
be said is captured, and it does provide the cement that is 
necessary to make the slides properly understood. In this 
way the additional spoken narrative improves the quality of 
the ‘electronic slides’. While a similar tedious process may 
be experienced when incorporating movie clips, the majority 
of lectures require no such sophistication. 


However when required to illustrate sequential and 
temporal activity in a real-world situation (e.g., user- 
interface design, personnel management, chemical 
experiment), then its inclusion adds to the quality of the 
lecture. Movie clips are captured with tools that are 
external to the system described in this chapter. The 
des are almost guaranteed 
the lecture theatre. Their 


in principle, fragments of 
other members of staff and 
ific student needs. 

d that a change in voice, even 
fter several months, can be 


TOWARDS THE VIRTUAL LECTURE THEATRE 


When originally conceived the emphasis was to use 
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information technology in the lecture theatre as well as 
having exactly the same material available online for 
private study. Students want live lectures. But unless the 
institution is prepared to equip lecture theatres with 
projectors with high resolution and high light output, the 
resultant presentation would need to be undertaken in a 
dimly lit lecture theatre with students straining to read the 
fuzzy lettering on the screen. 


Using the conventional overhead projection view-foil 
overcomes these problems. And yet the integration of 
animation, pictures and movies is a strong motivator to 
provide the online lecture in a form that would enable it to 
be presented live by the lecturer while signalling step 
changes just as weather forecasters do on television. To this 
end, work is proceeding to provide a third version of the 
online lecture which will be created in the form of a HTML 
file with embedded Java tokens. This will enable the 
lecturer to single step forwards and backwards at both the 
fragment and slide levels without the spoken narrative, as 
well as be able to play the whole lecture through with the 
lecturer listening with the students. 

While the lecture paradigm may be regarded as a 
Straitjacket, it also offers a completely choreographed show 
with no new skills to learn except that required for a slide 
Projector type control. Unfortunately it appears that the 
user-interface particularly with regard to timing, cannot be 
as well controlled as it can be within the Book Emulator 
and so association/dissociation may well be hindered in the 
continuous play version. This problem will be heightened 
when there are delays on the local area network and the 
Speech (which can only be made to run sequentially with 
the revelation if appropriate delay estimates are inserted) is 
still playing when the next part is revealed. There is also a 
need to offer students support for fast nonlinear access to 
Specific topics that might be ‘buried’ in a particular lecture. 

If the concept of online lectures is vigorously supported 
within a department then each lecture course in each year 
would be available to students. It is envisaged that each 
Course year would be accessed through a Role Controller 
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displaying each course as a book on a bookshelf. Selecting 
one of these books would take the user to the index/search 
book for that course as described in the previous paragraph, 
and from there the student would access individual lectures 
within that course. At that stage the virtual lecture theatre 
will have been achieved and any lecture would be available 
24 hours a day, repeatable as often as required. 


RESOURCE REQUIREMENTS 

The major additional time consumer (over and above that 
which would be spent on creating the lecture material) is 
the capturing of the spoken narrative, Given that this needs 
a rehearsal, recording on to audio tape, listening to it on 
audio tape, recording it on the file-store, listening to it from 
the file-store, the minimum additional time to provide the 
narrative is five times the run-time of the online lecture. In 
practice, it is more realistic to expect this ratio to be ten 
times the final run-time of the lecture and so it probably 
doubles the ‘talk and chalk’ preparation time. 


10 
Interactive Learning over the Internet 


CSST ee ee ee 


Global Information Systems Technology Inc. implemented a 
hybrid internet course for the Army. The INTech project 
provides technological solutions that satisfy military 
training needs. The domain for this project is the Military 
Decision Making Process (MDMP) for the Advanced Armor 
Officers Course at Fort Knox. The MDMP includes Mission 
Analysis; Course of Action (COA) development; drawing a 
COA Sketch; writing a COA Statement; and analysing 
COAs to select the best COA. The MDMP domain provides 
a significant courseware development requirement, having a 
high probability of affecting the methods of future 
courseware production for similar Army and Air Force 
domains. 

The MDMP is currently instructed over a four-day 
period; contact time is 32 hours. The automated courseware 
covers the same materials and objectives. 


Front-END ANALYSIS (FEA) 
A front-end analysis was performed to ensure the course 
would meet training objectives that are validated against 
real job requirements. The approach was eclectic, based on 
the experiences of the team in doing FEA. Initial contacts 
with domain experts (DEs) was by phone. Course materials 
for MDMP training were gathered and evaluated. This 
evaluation guided the selection of instructional strategies, 
the media selection, and the advanced technology selection. 
The materials were considered uptodate and suitable to 
create the interactive courseware for this project. New 
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the materials and discussions with the DEs. 


CLASS OBSERVATIONS 


The team travelled to Fort Knox and observed an ongoing 
class. This allowed the team to: 


observe the communication between the seven 
functional positions that the small groups (SG) of 
students role play; 

broaden our understanding of the tasks of the seven 
positions; 

observe students creating overlays/MDMP products; 


— observe how the small group instructor (SGI) prompted 
and advised students; 


observe the Commander’s briefing; 


gain a further understanding of the Armor School’s 
expectations for the courseware; 


observe the creation of maps; 


observe the SGI prompting and advising students; 


observe the commander’s briefing/presentations of each 
position; and 


meet with domain experts (DEs). 


PREREQUISITE REQUIREMENTS 

The team met with a contractor building courseware that is 
a prerequisite to the MDMP course. The team: 

— delineated responsibilities, 

— reviewed flowchart; 


— discussed standards and level of interactivity; 


= aa a demonstration of a small sample of the course; 
an 

— discussed standards and level of interactivity and 
fidelity. 


MEETING wiTH Doman EXPERTS 
The team met with DEs to gather information. They: 


= atives of four of the seven positions 
when doing the MDMP; 


met with represent 
the SG represents 
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— discussed objectives previously defined with DEs and 
the government PM; 

— built a list of information students must reference to 
support the learning tasks; 

— delivered a form to assist DEs to collect data for the 
courseware: and 

— completed the information collection forms. 

The meetings with the Army POCs and DEs were essential 

to determine the courseware design and development. The 

information helped to: 


— create a user environme 
experience, allowing users to interact to 


problem; 

— develop a graphical interface to allow students t 
and edit overlays/MDMP products efficiently; 

— develop hints and feedback, possibly some intelligence 
to emulate the instructor; 

— provide a technique to allow the seven staff positions to 
“look up” information; and 

— develop ideas for how to make creating maps more 


efficient. 


nt that simulates the work 
solve a 


o create 


DESCRIPTION OF DOMAIN 

The MDMP planning exercise reinforces the doctrine, 
planning, and decision-making knowledge/skills. The 
JANUS simulator is run at the battalion level, with all 
students divided into command and support functions. The 
SIMNET simulator is run at the company level, with all 
students manning specific tank operation positions. These 
exercises are planned and executed against an OPFOR 
composed of the instructor group. Field exercises are 
restricted to terrain appreciation and leader’s reconnai- 
ssance of the battlefield. 


DescRIPTION OF CURRENT COURSE 

the SGI presents the small group 
ander’s guidance. The small 
-making process 


In the current training, 
with a situation and comm 
group is required to exercise the decision 
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and analysis tools detailed in the text, and age 
intermediate “products” used as input to the next phase i 
the process. The final product is a recommended Course in 
Action (COA) plan, which is briefed to the commander. The 
Army has traditionally viewed military decision making as 
both science and art. Many aspects of combat operations, 
such as movement rates, fuel consumption, and weapon 
effects are quantifiable. Therefore, the Army considers them 
to be part of the “science” of war. However, the Army 
cannot quantify other aspects—the impact of leadership, the 
complexity of modern operations, and uncertainty regarding 
enemy intentions/actions/reactions. The Military Decision 
Making Process (MDMP) is a systematic approach to 
decision making, which fosters effective analysis by 
enhancing application of professional knowledge, logic, and 
judgement, and consists of six steps: 


— Recognise and define problems. 


Gather facts and make assumptions to determine the 
scope of and the solution to problems. 


— Develop possible solutions. 
— Analyse each solution. 


Compare the outcome of each solution, 
Select the best solution available. 


The architecture for the application of technology to this 
training requirement will involve two major efforts: 


— the implementation of computer-based training 
activities to provide mission guidance, provide detailed 
data for analysis, and to capture small group 
intermediate and final products; and 

— the implementatio 
to link the SGIs 
after the constru 
products. 


n of distance learning technology 
with the small groups during and 
ction of the intermediate and final 


r each phase of training action. The small 


group functions are still completed in small groups. The 
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distance learning functions provide the organisation and 
communication methods for the small groups to get help 
during the small group actions and to receive feedback on 
the small group products. Gates are closed until the student 
products are reviewed by the SGI. The SGI grades the 
products and opens the gate before the group moves to the 
next MDMP phase. 

The MDMP includes Mission analysis; Course of Action 
(COA) development; COA analysis and comparison, and 
decision and execution. 


PERFORMANCE REQUIREMENTS 
Successful completion of the final product for each phase 
are: 


Primary operational environment 

The Fort Knox Campus is the primary operational 
environment. The campus environment is the local area 
network, the available networked computer systems, and 
the client and server software. 


Secondary operational environment 

Distribution via the world wide web, www, is the 
secondary operational environment. This will be used to 
service Reserve and Active Duty forces for refresher and 
preparatory training. 

The TOOLBOOK activity will provide a simulated 
environment for: the request for information by the small 
group; the feedback of the information; and the control of 
i i omplish the discovery of the 
information requested. A team of four AOAC students will 
use Microsoft Word to prov 
communicate the intermediate products in a format for the 
SGI to review. The Word documents will be filed to a server, 
organised by an e-mail notes file package. 

The instructor will comment on the Word document 
using the Word annotating features, which allows comments 
to be made without including the comments into the main 
document. The instructor will annotate the drawings; these 


comments are included in the original drawing. 
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Mapping editor 

The modified product, called MAPEDIT, consists of the 
original TIEPAINT and two added pop-up menus, labelled 
ViewLayers and EditLayers. The ViewLayer menu has eight 
items, numbered one through eight. A student can check 
any or all of these items, and the corresponding layer(s) will 
be displayed. The EditLayer menu item allows a student to 
select which layer he wants to currently edit. The editor is 
basically the standard TIEPAINT “vector” editor. Each 
vector object has an extra “tag” on it, which indicates which 


various c, h, dlg, ico, -bmp, 
“project” file. There is also a “help” file 


entry is “Root.” In keeping with Window. 
INI file is stored in the Wi of each computer. 


le should use the 


é . er, he proof of concept version will use a 
simple Windows ini 


Evaluation 
Participants 


The primary role of the instructor is to facilitate the tactical 
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decision-making process as students try to formulate 
effective course of actions (COAs). During the decision- 
making process, students are assigned one or two functional 
roles in which to analyse the information. A total of seven 
roles are divided among the four students in each group. 
Students must submit two interim products and one final 
product. The instructors will review, score, and provide 
feedback to the group for each submitted product. 


Independent measures 

The independent variables to be manipulated include 
instruction and online help. The dependent variables that 
will be measured include: (a) achievement and efficiency as 
scored by instructor ratings of the three submitted COA 
products and the time it took to reach the COA products, (b) 
subjective workload, (c) the mental model developed during 
the tactical decision making process as measured by paired 
concepts, (d) the rate and quality of communications across 
teams and, (e) affective preferences. Covariates will include 
individual differences in subject matter knowledge as scored 


on a pretest and prior field experience. 


Achievement and instructional efficiency 

The instructors for the course will grade these products. 
Each instructor will be responsible for scoring half of the 
products produced by each treatment group. In addition, the 
products will be submitted to the instructors using codes so 
that they will be blind as to the source of the product. These 
methods will be used to prevent bias toward a particular 
treatment condition. The amount of time the students took 
to submit each COA will also be recorded automatically by 
the system. In the traditional classroom treatments, the 
instructors will log the time of each lesson taught. Any 
additional help by the instructor to various students outside 
the classroom will also be logged. 


Collaborative learning 

The issue of collaborative learning is relevant for this 
both learning environments will be 
-person teams. In addition to these 
llaborating together to meet a 


project as students in 
working together in four 
four- team members co 
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dvice 
mission objective, these teams are encouraged to seek a 


and information from the other teams formed within the 
class. 


Interaction frequencies d 

Computer-mediated learning involves many, aner 
radical changes in communication patterns. Rather ao 
numerous verbal and non-verbal cues available in face- 0 
face encounters, distance learning environments trae 
. Typically, user acceptance o 
s changes in how one thinks, 


gement, social, task, or content. 


TEACHING A REMOTE DISTANCE PROGRAM 
INTERNET 


rite topic in seminars and conferences 


7, the department of computer 
Science at James Madison University Started a remote 
i me with a concentration in 
information security, 


The experiences of this Programme have taught us that, 
although not Suited for everyone, it j 
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this new programme let’s first address the key issues of 
e target audience, and the modality of the remote distance 
program. 


AUDIENCE AND INITIAL REQUIREMENTS 

The programme started during the third week of August, 
1997 with a cohort of about 25 students. These students 
were all practitioners of the information security field with 
diverse backgrounds and experience in computer 
programming. All applicants worked full-time at private 
organisations or government agencies in the Northern 
Virginia area. It was clear that a programme of this nature 
was not suitable for everyone, in addition to the normal 
requirements of the graduate school like GRE. 

A committee of three faculty members reviewed the 
credentials of the applicants and made recommendations for 
acceptance into the programme to the director of the 
computer science department. In those situations where 
there were doubts about a candidate, one or more members 
of the admission committee talked to the candidate to 
request further information. To provide an additional check, 
the director of the department reviewed independently the 
applicants recommended by the admission committee. In 
cases where there was disagreement between the 
recommendation of the committee and the evaluation of the 


department head, the committee was asked to further 


justify its recommendation. There were about 80 applicants 


for the initial cohort. 

Since an undergraduate degree in computer science is 
not required to be admitted into the computer science 
master programme at JMU, students that are admitted into 
the programme but deemed deficient in computer skills are 
required to take three remedial courses. These three courses 
combined provided a good starting foundation in the areas 
of computer programming in C/C++, Computer Architecture, 
and Data Structures. All the students, including those who 
did not have to do it, took the remedial sequence. 


MODALITY OF THE PROGRAMME 


The remaining “sessions” of the programme are via internet 
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with heavy emphasis on the use of electronic mail. Students 
are free to communicate with the instructor via telephone, 
fax, or by any other means. The students access all the 
information through a website which contains the course 
description and the activities that the student needs to 
perform such as readings, assignments, and some ancillary 
material that may have been prepared by the instructor. 
Students are encouraged to participate in “threaded 
discussion groups” with minimal participation of the 
instructor, although the instructor clarifies any point that 
has reached a plateau and cannot be resolved by the 
students. It is important to observe that no specific 
questions pertaining to exams are allowed for public 
discussion. Students are requested to submit a “screen” 
name to the instructor. This name is used to post grades 
and all students have access to the grade screen. 


eee ee E 


11 


Tutoring Tools ina 
Computer-Integrated Learning 


ee ee 


Traditional intelligent tutoring system (ITS) designers have 
attempted to provide tutoring facilities that try to satisfy all 
of the student, teacher, curriculum and institutional needs. 
However, this has proved to be an immense task. An 
increased understanding of this immensity has brought 
about increasing recognition of two concepts. 

The first relates to the general acceptance that 
knowledge has a contextual component and that the context 
provides a principled way to cluster, partition and organise 
knowledge. The second relates to the acceptance of the role 
of a student’s common sense and general problem-solving 
abilities in the learning process—some researchers arguing 
that human tutors virtually never provide the sort of 
explicit diagnosis of student misconceptions that is sought to 
be provided in a traditional ITS. 

It is also important to examine the suitability of diverse 
technologies in an educational context. It would be useful to 
identify the differences between computers and other 
educational technologies. In a learning context, a video clip 
accompanied by audio on a multimedia computer is no 
different from seeing it on a video player, unless the 
computer offers some opportunity for interaction. < 

The value of such interaction, apart from the morale- 
boosting confirmation of a correct action, lies in the province 
of learning by mistakes. This demonstrates that the 
know-how type of knowledge is more suitable to 
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computer-based learning. With the increasing demand for a 
broad based appreciation of multiple disciplines, there is an 
increasing pressure on academics to ensure the transfer of 
adequate skills to all students, some of whom may be less 
motivated than others. While staff resources for lecturing 
are relatively less affected by this increased demand, the 
tutorial aspect of teaching requires a growth that cannot be 
met due to insufficient funding. Increased reliance is placed 
on self-study, which poses no great problems for 
well-motivated students; however, it is the remaining 
students for whom an adequate level of knowledge transfer 
has to be ensured either directly through the teacher as an 
instructor or indirectly through the teacher as a facilitator 
for adequate knowledge construction. 

The resource intensive tutorials generally deal with the 
operational (knowhow) aspect of knowledge and are suitable 
for software tutors as noted above. This opportunity of 
harnessing computers for education creates a need for 


interactive software tutors and provides the basis for the 
work reported below. 


DEVELOPMENT oF PROTOTYPERS 


The funding was obtained on the strengths of DOS-based 
prototype software to su 
marginal costing. The P 
demonstrate th 
student learnin 
date has been 
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in order to create a computer integrated learning environ- 
ment (CILE) to suit classroom-based, open and distance 
learning strategies. 


MODEL or COMPUTER INTEGRATED LEARNING 
One approach to computer integration within a learning 
environment is reflected in the Byzantium model of CILE. 
The aims of the approach are: 


— to use computers and humans fo 
(currently) good at; 


— to employ useful software t 
learning environment consistin, 
educational technologies; 

— to add a level of applied artificial intelligence to the 
software tools in order to provide a degree of support to 


students thereby enabling them to work by themselves; 


— tolet intelligent tutoring evolve in a bottom-up fashion 
rather than be designed top-down; 

nd the economics of the learning environ- 
ments and be concerned with assessment and course 
management as they consume substantial human 
resource—the system should provide economies of staff 
time in all areas of the teaching cycle, e.g. exposition, 
example setting and grading work. 

— to appreciate the economics of software production and 
recognise that tutoring software is a joint cognitive 
system involving a student, tutoring software and a 
human teacher whose involvement may be greater or 
lesser depending on the capabilities of the software and 
the manner of its integration into the curriculum. In 
such joint cognitive systems, it is more economic at 
times to increase a student’s understanding of the 
tutoring software or let a human teacher handle certain 
aspects of the teaching than expend huge effort and 
expense in trying to design a comprehensive ITS that 
attempts to comprehend predispositions and mental 
processes of students with different personalities and 


backgrounds; 


r what they are 


ools within the overall 
g of human teachers and 


— to understa 
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— to acknowledge that various educational technologies 
have their own strengths and that a learning environ- 
ment benefits synergistically from an appropriate use of 
multiple resources and therefore the usefulness of any 


resource can only be studied in the context of systems 
employing it. 


EVOLUTION OF COMPLEXITY 

Achieving this level of complexity by designing it top-down 
is almost an impossible task, that is complicated further by 
the continuously evolving technology. It would, therefore, be 
useful to view the highly complex system as being made up 
of smaller entities which are networked—the connectivity 
producing the necessary flexibility and synergy. When this 
smaller entity has a degree of intelligence, it is an 
intelligent system of a lower order. It is hoped that when 
sufficient ITTs are ready, a second level of integrative tools 
will become possible. This integration can occur in two 
directions: vertical and horizontal. 


maximising profit in a Linear Pro 
while a simple Linking ITT i 
can be extended along th i 
granularity to include other 


gramming ITT. Thus, 


proach is that the necessity of 
ctions and the construction of 
is eliminated. A student who 
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and allows the system to discriminate between correct 
solution, incorrect interpretation but correct method, and 
incorrect solution, An individual ITT is thus envisaged as 
an autonomous entity possessing rudimentary intelligence 
and then connected in a decentralised network enabling the 
emergence of a more sophisticated tutoring system. Even if 
this vision fails to materialise, the individual ITTs have 
their own utility and the total effort is not wasted. In order 
to appreciate better the strengths of an ITT, some aspects of 
their design are discussed next. 


ARTIFICIAL INTELLIGENCE TUTORING TOOLS 
An ITT is designed around a software engine which stores 
and processes knowledge rules. Its main features are: 


a) a knowledge base containing the conceptual rules and 
It consists of two sections that 


processing information. 
didactic knowledge and domain 


together embed common 
didactic knowledge; 

b) a student model which records a student’s progress 
towards a complete solution. It contains four basic 
items: 

— values entered by a student, 

for example, differentiating a zero value 
because of a blank variable, calculated zero or data 
not processed due to an infinity condition; 

— status of the edit fields filled in by students, such as 
blank or intrinsically dependent (to begin with) and 
independent or dependent variable when filled; 

nerative aspects of the 

in a Capital Investment 
Appraisal (CTA) IES, students can choose whether the 
discount factors are given by the system, filled by 
using a ‘Table’ or calculated using a formula; 

c) an expert model which links te the knowledge rules. 
This derives correct outcomes and records how they are 
derived. In the case of a narrative question, the 
local expert model is based on a student’s interpretation 
of data while the remote expert model in the 
Marker software provides the correct interpretation— 


— value status; 


— user preferences of ge 
interface; for example, 
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d) 


e) 


g) 
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their combination enabling Marker to assign a partial 
score for an answer based on a correct method but an 
incorrect interpretation of given data, demonstrating 
emergence of a higher degree of overall intelligence 
from the connection of the rudimentary intelligence of 
an ITT to the Marker Teaching Support Tool (TST); 

a tutoring module which links students to the various 
parts of the engine through its user interface and gives 
advice based on the work done so far. It allows a student 


to adopt a different route to the solution than the expert 
model; 


a user interface module which provides interaction 
between an end-user and various parts of an ITT; 

a level selector which determines the functionality that 
is made available to a user through the interface. The 
levels are: 

— the student level which allows the use of the ITTs for 
learning without being able to create examples for 
others to use; 
the lecturer level that enables instructors to create 


examples or templates for use by the students and to 
save model 


variable is input to enable adj 
obtain a desired scenario; and 


an administrator level 


set of enhanced features which embed functionalities 
such as: 


generator which randomly picks 
gns random values within specified 
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data bank and all students can get individual 
questions but a lecturer can create a bank of 
questions to be used by all the students, if so desired; 
and 


— a dynamic feedback system that generates feedback 
messages dynamically based on the information 
received from a tutoring module. The software’s 
advice to a student is based on the work already done 
by that student and what the student should best do 
next. 

In the case of an examination-type question—given in a 
Narrative form and requiring a student to interpret data, 
identify given values and derive a solution—the lecturer’s 
model answer held on the Marker software serves as the 
overall expert model conveying the correct interpretation 
and the correct method while the application (local) expert 
model tests correctness of the method employed by the 
student. 


The combination of remote and local expert models 
enables the Marker to give a partial score for an answer 
based on a correct method but a wrong interpretation of 
given data. This clearly demonstrates the emergence of a 
higher degree of overall intelligence from the connection of 
the rudimentary intelligence of an ITT to the Marker 
software. The implementation of applied artificial intelli- 
gence enables an ITT to generate random examples and 
assist students in solving them. 

In the interactive mode, the software does not let a 
student enter a wrong value and provides immediate 
feedback, as found in a student modelling technique known 
as model tracing—the difference being that a student’s 
outcome is monitored rather than the process (rule) 
employed. Such dynamic feedback is considered essential for 
learning as it prevents (at source) any incorrect mental 
associations being made by a student. In the assignment 
Mode (which is meant for testing) there is no immediate 
feedback and the software allows any values to be entered. 


Feedback on their correctness is given after the work is 
marked. 
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STRUCTURE or TUTORING Toots 
Patel describes the variables on the screen as empty 
containers connected in a network of interrelationships. 
They represent an instance of their associated concepts. Any 
value can be entered in any variable, provided the whole 
network remains consistent. The intermediate variables 
need not be filled in. This approach allows mental 


Provided the value being entered is correct, the ITT 
assumes the intermediate steps to be well within a student’s 
conceptual knowledge boundaries. If the value is incorrect, 
then the ITT guides the student in a graded manner. This 


advice is not based upon some hard-coded set of 
instructions. 


assignment mode, which j 
student’s knowledge. Di 
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interrelationships and eliminates the need for the above 
aspects. 


INTERFACE DESIGN 
The interface to the Byzantium ITT includes various 
features, such as: 


— acontext-sensitive help link to textual descriptions of 
topics; 
— file and print management; and 


—  efficiency/learning support tools—which may be either 
general, such as an on-screen calculator, or application 
specific, such as the discount factor table in the CIA 
ITT. 

The user-interface is mouse-driven and employs only 

push-buttons, scrollbars and edit controls, so as to make the 

interaction as simple and instinctive as possible. A 

Push-button is also activated by a keystroke of the letter 

highlighted on its label. This allows for mixing the mouse 

and keyboard events to enhance a user’s efficiency and 
comfort. All data entry is done through an edit control, 
suitably masked to prevent entry of illegal data. 

The interface also reserves a certain area on the screen 
for interactive feedback, so users do not have to search the 
whole screen for the information that they require. As 
students prefer greater use of diagrams and pictures, 
graphical representation of data is provided wherever 
possible and the on-screen tutorial text is augmented with 
illustrations and replicas of screens. 


FUNCTIONAL CONSIDERATION 

The ITT accepts a correct entry, regardless of the state of 
the student outcomes model, allowing a student to carry out 
Some operations mentally. It forces an intermediate step 
calculation only in case of an invalid entry—signifying that 
a student has not fully grasped the chain of relationships. 

The ITT also provides support for decomposing 
complexity, that is, a student who is not confident about 
using a formula can call up a formula interface in the 
Capital Investment Appraisal module, which has the 
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formula decomposed into its various constituents. A student 
can obtain expert help in filling each of the constituents and 
can work in stages to derive a result of that formula—in the 
context of the data to which the formula is to be applied. In 
the first level of integration, the ITTs are linked to 
Teaching Support Tools (TSTs) like the Marker mainly 
through the data driven programming paradigm, as each 
ITT, through its file structure. 


builder, and 
will produce the ITT for any numeric discipline. 


12 
Monitoring a CMC Environment 


i a 


A programme on CMC (Computer Mediated Communi- 
cation) environment with 110 distance learning students 
and nine tutors was held in United Kingdom and Europe. 
The participants were online for the duration of their course 
from February to October. To find out what essential 
characteristics make a successful CMC, data about the 
students who used the CMC to help with their study has 
been collected. The CMC was structured by an independent 
person who was called the Interactive Media Facilitator 
(IMF), The environment was also designed to facilitate 
exchanges in the following three dimensions: 


— a knowledge dimension (including domain and 
meta-knowledge); 

— a social dimension; and 

— a motivational dimension. 

The environment for M205-STILE comprised a number of 

areas which enabled the students to socialise, work in 

tutorial groups, consult with the course team, and access 

extra course material. For information on the IMF and how 

the conferences were structured. The data collected has 

been analysed in order to understand the nature of student 

participation in the CMC environment. It reports how the 

conferencing was used and presents a range of empirical 

findings which were designed to address the following 

questions: 

— How did the students use the conferencing environment 
to help with their study? 
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— What were the student levels of participation in P 
of the knowledge dimension, the social dimension an 
the motivational dimension? 

— How did the tutors perceive their students used the 
environment? l 

In order to find out how the students made proficient use e 

the CMC environment to help with their study, a number o 


The following comments are se 
responses, as exampl 
categories. 


lected from student 
es to illustrate each of the 11 


Help with Problem solving 


The students reported that M205-STILE was used mostly 
for problem solving. Thi i i 


Keeping in touch 


Students wanted to keep in touch with other students and 
see what was going on. 
Contacting tutors 

Some students wanted to c 


ontact their tutors: 
- about problems with 


coursework... 
The extra course materi 


Students reported how invaluable they found the extra 
course material, 


al 


News and information 
Students used M205-STILE to browse through the 
conferences for up to date news and information about 
Tutor Marked Assignments (TMA’s) and general queries 
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Tutorial notes 

The ability to download tutorial notes was important to 
students who did not have face to face tutorials, and those 
who worked away from home or travelled a lot with their 
work. 


The M205-Help and Tutorial conferences 

Access to these conferences was of great benefit to some 
students where they could have access to tutors in addition 
to their own. 


Web access 
Access to new technologies such as the Web was of interest 
to some students. 


Online Chat r 
Online synchronous messaging was used by two students for 
private chats with fellow students. 


Revision 
One student responded. f l 

The categories of problem solving, contacting saga 
tutors, downloading tutorial notes and revision all cou e 
considered as activities that promoted student 
understanding in the knowledge dimension. Although > bie 
beginning of the course student interactions cou : 
described mainly as belonging to the social dimension, a 
this stage, i.e., two-thirds of the way through the ew 
only two of the categories listed could be classified in the 
social dimension, those being, to keep in touch and online 
chat. 

The motivational dimension proved to be a means of 
Sustaining involvement and interest in the computer science 
course throughout the 30 weeks. Some subjects reported 
using M205-STILE to download the extra course material, 
and to participate in the help and tutorial conferences, i.e., 
to share their expertise with others and find out what 
others were doing. They also accessed the web, utilised the 
system to keep up to the minute with news and information 
about their course and even found help with other CU 
courses. It is suggested that all these latter activities belong 
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to the motivational dimension of this computer conferencing 
environment. Looking at the framework grouping in terms 
of the actual student responses, it can be seen that the 
knowledge dimension seems to be the one used most by the 
students in the online environment, while the motivational 
dimension appears to be more important in the sense that 


there is more activity taking place here than in the social 
dimension. 


Table 1 
Activities in each of the three dimensions of usage of STILE 
Knowledge Social Motivational 
dimension dimension dimension E 
Problem solving Keeping in touch The extra course 
material 
Contacting tutors Online chat Help and tutorial 


conferences 
Tutorial notes 


News and information 
Revision 


Help on other OU 
courses 

These preliminary findin 
and it is planned to pro 
depth through an analysi 
which the activities o 
throughout the course. 


recorded at six spaced i 
following their computer 


The tutors’ ex 
online 

The tutors also suggested that 
making explicit to their peers 
when trying to understand the 
hoped that the sending of progra 
lead to a swifter response cycle 
would serve as a motivating a 
expectations fell into three main 


pectations before the students were 


students would profit from 
problems they encountered 
proposed curriculum. They 
mme code, via e-mail would 
and this quicker feedback 
gent. The tutors’ initial 
groups. They predicted the 
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system would provide an improved mechanism of delivery 
for course materials, assessment and information. It would 
be of pedagogic benefit through more student contact and 
would also be of motivational value. Examples of the tutors’ 
thinking prior to their students using the CMC are as 
follows: two of the tutors hoped to have plenty of contact 
with students via FC, because they had students living in 
remote areas of Scotland where they could not attend face 
to face tutorials. 


The latter tutor hoped to be able to pass problem code 
backwards and forwards. The benefits of this delivery 
mechanism were discussed by another tutor who mentioned 
it would be easier to solve coding problems because code 
would be visible. One other tutor focused on the benefits of 
this new delivery system and stressed the fact that students 
would be able to pick up tutorial notes when they could not 
attend face to face tutorials. 


How the CMC environment was actually used 

The students did indeed use the system in ways that the 
tutors had predicted for example highlighting problems, 
raising queries and sending programme code. The tutors’ 
initial perceptions of how the environment was used fell into 
three basic groups, as did their final evaluations. However 
what is interesting is what was not predicted, which was an 
improvement in the quality and content of contact. One 
tutor said students were enabled to request further 
explanation of points in the course units, worked examples, 
etc., that were not understood. 


13 
A Digital Text 


a EE 


During the Second World War computers were developed to 
help military establishments in ballistic calculation, in 
military logistics and later in atomic physics. Computer 
technology was subsequently applied to research areas like 
computation of mathematical functions and resolving 
difficult problems in engineering. Commercial use of digital 
computers was first made by the aircraft industry and later 
by insurance companies. Computers in higher education 
were first employed for research in applied mathematics, 
engineering science and astronomy during the 1950s. The 
1960s saw computer-based methodology employed in the 
social sciences. The introduction of database technology in 
the 1970s, while extending its use to other disciplines, 
helped make computers more cost effective, 


Computer Aided Instruction (CAI) has been successfully 
applied to disciplines as varied as language and literature, 
biblical and religious studies, archaeology and history, as 
well as to teaching of ancient languages like Sanskrit, 
Greek, Latin, Egyptian and Sumerian. Marshall Mcluhan 


rightly called the computer a prosthesis in the assistance of 
human intelligence. A remar 
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Network systems today provide facilities for electronic 
mail, easy access to database, as well as opportunities for 
discussions and conference with colleagues from all over the 
world. It would not come amiss therefore to familiarise 
oneself with some commonly used terms in electronic 
communication systems such as hypertext, document 
assembly, multimedia and software innovations. 


1) Hypertext systems: The hypertext system link different 
parts of a work so that one can jump around the same 
work and also in and out of other work as the need 
arises. It opens up a world in which it is possible to 
work with books always present to one another and to 
us. We can acquire detailed information on one point, 
refer back to a previous document, compare with a 
third and then switch back to the main argument. 

2) Document assembly: The document assembly is a 
technique which enables work to be carried out in 
predetermined formats like order forms, invoices, 
application forms, etc. All relevant forms are available 
on file and can be used as and when desired. Facts 
entered in the forms at one point may be used to fill in 
the forms automatically at any other point. Thus a 
curriculum vitae entered once will appear on all forms 
as required without further processing. 

3) Multimedia: The multimedia combines the use of 
diverse media. Thus a topic can be explored through 
text, video, music, graphics and other relevant modes. 
It can either be joined into one unit through use of 
hypertext or viewed sequentially. 

4) Software innovations: The software innovations allow 
for both hypertext systems and multimedia 
presentations viewing. Windows displays have been 
developed where screen can be enlarged or diminished 
to make room for others involving text or other media. 


Two major advantages of digitalisation are demassification 
and interconnectivity: 
ii) Demassification: The entire contents of the Oxford 


English Dictionary can be conveniently stored on two 
thin CD-ROMs. Reading is not affected as the typeface 
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can be limitlessly enlarged. It has furthermore been 
predicted that the ratio of data to matter will increase 
dramatically in the coming years. 


ii) Interconnectivity: Storage of texts, images, sounds on 
electronic systems opens up unprecedented possibilities 
in higher education. Link ups with databases becomes 
possible throughout the country, and also 
internationally, thus leading to drastic cuts in inter- 
library loan expenditure. 


In the electronic age the key nomenclatures are being 
recast. Traditional definitions for traditional institutions like 
the book, the author, the editor, the publisher, the reader 
are undergoing rapid redefinition. Thus in the work centres 
of the National Library of France (Bibliotheque National de 
France) readers are being redefined in terms of the reading 
they practise (long term versus short term readers). Earlier 
categories of social (learned and popular), political (public 


and private) or economic (fee paying and non-fee paying) 
are no longer valid. 


The sundry problems which can be visualised in the 
process of electronic digitalisation are: 


1) Unaccountability: The printed book imposed limits to 
acquiring a text and modifying it; a costly book had to 
be shared or borrowed and it was considered unethical 
to cut up or mark someone else’s copy. But with the 
advent of the electronic revolution all such 
considerations are passe. Writing no longer retains its 
fixity. Without fixity signification becomes uncertain. 
Books can be infinitely reduced and modified without 
any guarantee that the purity of a text will be 
maintained. 
Control: All control is r 
originators of file co. 
detect since it can o 


2 


emoved from the hands of the 
ntents. Interference is difficult to 
L ‘ ccur at the speed of light without 
Seng behind any traces in the original document. An 
greement therefore will have to be devised for the 


protection of copyright in a situation where virtually no 
control seems possible. 
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3) Monetary considerations: 


i) Writers and publishers: Publishers are motivated 
solely by the wish to make money. Authors need 
money but they also want recognition. A prerequisite 
of récognition is a wide readership. Thus begins a 
clash between authors who want a wider 
dissemination of text and publishers who do little to 
encourage use without payment building barriers to 
deny access. 

ii) Users: When a work is written primarily for 
information it needs to be used. Publishers claim 
that users must pay. Users do pay in the sense that 
they use the information received as starting points 
in their own work thus adding to the corpus of 
existing information. 


4) Economic viability: The single most important factor 


behind escalating prices of the book is the spiralling 
cost of paper. Due to the scarcity of trees paper has 
become expensive and printing on paper is now a costly 
venture. Digitalisation will usher in a paperless society 
but it will require substitute materials. Conversion of 
documents into electronic media will be an expensive 
exercise. Initial investment in installation of access 
services and infrastructure will be heavy. Conservation 
and maintenance cost will be high. Therefore what is 
envisaged is a shift in expenditure rather than a real 
reduction in cost. 


5) Security systems: Computer criminals, virus producers, 


6 


So 


saboteurs and hackers pose grave threats. Academic 
work is virtually accessible worldwide. No effective 
copyright laws exist. Banking systems, especially 
financial transactions, need to be protected. Access 
detection systems are stil] expensive. 

Modes of textuality: Digitalisation holds out the promise 
of a limitless expansion of knowledge and our ability to 
access it but it ushers in a new mode of textuality 
different from that of the printed text. Whereas the 
digital text is a matter of immediate and continuous 
apprehension the book is a more leisurely and slower 
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form of expression. It is, as Marcel Proust has said, a 
fulcrum that creates space out of time. It gives us time 
to investigate, reflect and contemplate and is a rather 
slow and tedious path to knowledge and action. 


Validity of human experience: The necessity to preserve 
the validity of human experience becomes the duty of 
every human being. In the electronic world human 
experiences threaten to be reduced to the status of a 
pure memory flow of an online exchange. 


The electronic digitalisation is still a fanciful unreality for 
the majority in a country like India. Equipment is still too 
expensive, software scarce and power supplies, irregular. 
Lack of spare parts and components often makes it easier to 
replace than to repair. The ERNET, a computer networking 
project, set up as a joint venture between the United 
Nations Development Programme and the Department of 
Electronics in 1986, is still beyond the reach of the masses. 

The total number of com 
small. Government statis 


7 


= 


puters in India is comparatively 
tics claim that there is one 
computer per thousand in this country. The Department of 


Electronics is targeting a penetration of one in hundred in 
the coming four to five years. 


, Shopping malls and financial reports brought to 


í migrated from analog 
e signals) to digital (binary signals) 


steadily over the last two decades. This trend has taken 
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place not only in telecommunications, but in the computer 
industry as well. On the one hand, the analog copper wire 
based telephone network is gradually getting replaced and 
augmented with fibre optic-based digital technology, namely, 
the Integrated Service Digital Network (ISDN). On the 
other, fibre optic networks have the increased bandwidth 
and speed required to move large amounts of digitised data 
from one point to another via computer systems. 


The trend towards miniaturisation and the requirement 
for greater and greater storage capability was facilitated by 
the migration fyom floppy disc to read only memory compact 
disc (CD-RÒM) which is capable of storing about a thousand 
times more data than a floppy disc and has become the 
medium of choice for distributing multimedia services. 


MULTIMEDIA COMPUTER 
The multimedia computer uses the normal output media of 
display screen, printed hard copy alongwith recorded high 
quality audio, high quality still images, animation or 
recorded motion video. The words recorded and high quality 
should not be overlooked—they refer to the capability of the 
multimedia computer to successfully display images, video 
or sound that has been captured from live sources, much 
like the capability of a television system. 

Capturing from live sources is in addition to the 
computer’s inherent ability to generate its own pictures or 
sounds through software, which we refer to as simulation. 
This emphasis on real or natural sounds and pictures is 
important for it greatly enhances the realism of a computer 
Presentation; it tremendously expands the sources of 
materials that we can display or present within a computer. 
Now, in addition to signing our name on a document, we 
can use our own photograph or our own voice to sign. If we 
want to show a real object as part of our presentation, we 
can simply point a video camera at it and click a button to 
include that in our work. 


ENTERPRISE MULTIMEDIA 
Modern network capability has grown to the point where 
distributing multimedia via a digital network is now 
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practical. IBM has articulated a concept, which they call 
enterprise multimedia, where every PC or workstation in an 
organisation is multimedia ready and the network and its 
servers can handle multimedia traffic along with the other 
data. 

Multimedia objects can be stored at any server and 
made available to users of the network on demand. The 
enterprise multimedia concept depends on the use of 
all-digital multimedia. A hybrid analog digital system will 
not work with the digital network. An important possibility, 
once corporate-wide digital networks are in place, is to use 
the network for tele-conferencing. Each participant remains 
in his own office, but by means of a digital audio connection 
through the network, he can communicate with the other 
participants, regardless of where they are located. Using the 
other multimedia data types, such as video, graphics, 
images or animation, any participant can introduce 


illustrative material into the meeting to facilitate better 
communication. 


ISDN ror MULTMEDIA 
Integrated Services Digital Network (ISDN) is valuable for 
multinational corporations using data communications to 
connect international small to medium branch office local 
area networks (LANs). But ISDN is not just for internet- 
working LANs over the wide area; it can be used as a high 
speed, dial-up link to the internet and is well suited for the 
International Telecommunications Union (ITU)’s recently 


approved T.120 multimedia conference standards. It even 
supports video-conferencing, 


Since ideas on what exactly constitutes a multimedia 
presentation vary, the standard allows equipment to support 
subsets of the specification. For example, two video tele- 
conferencing units sharing a conference with devices that 
support only audio and still image, or audio only, must be 
able to work together at the most basic level of voice 
communication. The premise behind a multimedia tele- 
conference is similar to video, in that groups can 
communicate effectively while avoiding the cost and time 
lost in travel. 
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The emerging applications of multimedia are the 
following: 


1) Training or education application: The multimedia 
computer really shines when used for training or 
education in a one-to-one situation with a student. The 
multimedia presentation capability can show the 
student, material from any kind of source text, charts, 
audio, video, animations, simulations or photographs. 
When these are combined with interactivity, an 
effective learning environment is created. Multimedia 
training is also extremely effective in teaching someone 
how to use a computer programme and many recent 
releases of productivity and multimedia programmes 
include multimedia tutorials. 

Information delivery applications: Many multimedia 
applications exist in order to give a user access to some 
class of data. Vast collection of data are in the form of 
books, catalogues, libraries, audio tapes, video tapes or 
still photographs. Any of these can be captured in 
digital format and presented by a multimedia computer; 
this is called information delivery and the other 
application is the CD-ROM disc. 

3) Merchandising applications: Selling combines 
information delivery with other capabilities such as 
demonstration, quotation, negotiation, order taking and 
so on. The information delivery capability is an 
excellent front end for a programme that sells products. 
Authoring for sales applications is usually done by 
programming in an authoring language. 

Productivity applications: Productivity applications such 
as spread-sheets, charting programmes or database 
programmes create screens that are displayed to show 
the user’s data or calculations. It is valuable if the user 
can add multimedia objects to these screens so that he 
can use audio or video to support or explain his screens. 


5) Tele-conferencing: The technologies of digital networks 
and multimedia promise to alleviate many of these 
problems through what is called tele-conferencing. With 
this, one can participate in a meeting without leaving 
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his desk or workstation and he can still obtain the n 
of audio-visual experience he would get by travelling 
a live meeting. 

6 


oS 


Geographic information systems: Management 
facilities such as buildings, roads, power lines ae 
railroad tracks is a problem that concerns pear 
offices, utilities and many industries. Specially designe 
computer database management systems comer 
geographic information systems are available to provide 
online support for these types of applications. 


A truly interactive multimedia product can offer much mor 
than television for entertainment, information delivery an 
education. , 

Multimedia enables a single user to interact with 
several applications; previously it was not possible to 
provide viewing and interactive capability to a number of 
users simultaneously and on demand. 


Multimedia networking has provided the ability to 
dispense information to a wide audience—in office, school or 
home—in order to entertain, inform and train a large 
number of people in a uniform and consistent manner. In 
order to meet such objective, researchers have addressed 
issues such as speed and bandwidth of network server 
capabilities, capital investment in multimedia PCs, access to 
information systems and databases, custom-developed 
applications, cross-platform delivery and interactive as well 
as store-and-forward multimedia systems. 

The major features of a multimedia system are the 
following: 

1) The major front end of a multimedia is the audio which 
comprises an audio adapter, an audio input device such 
as a microphone, software to digitise the analog sound, 
amplifiers and speakers. 

2) Rapid advances in video di 
enabled video to be harne 

desktop. Real-time video del 
presentation live requires a 
network. 


gitisation technology have 
ssed and deployed on the 
ivery, that is, delivering the 
high-speed, high-bandwidth 
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3) Video-conferencing is another real-time video 


application. A video-conference can be point-to-point 
between two locations or multipoint, which can include 
several conference sites, depending on the system’s 
capabilities. In several situations, real-time video 
delivery may not be necessary. In such cases a 
store-and-forward technology is adopted, in which a 
user can access a library of video presentations from his 
multimedia computer. The bandwidth and network 
speed requirements are proportionately lower. 


4) Animation is another feature of multimedia capabilities. 


Two-dimensional (2D) animation is the most common 
type today, such as cartoons. However, 3D animation 
has mostly been confined to the engineering field like in 
computer-aided design (CAD). As 3D animation 
technology matures and becomes more competitive, this 
feature will also get into applications like online 
tutorials, simulations and virtual reality. 


5) The Virtual Reality (VR) applications are programmes 


that could envelop a user within a 3D simulated 
environment of sight, movement, sound and possibly 
touch in the future. 


There are four types of multimedia computer systems: 
1) A multimedia application is best created on a developer 


2 
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workstation and viewed on an end user computer 
system deploying digital video capturing devices, 
minicomputer and studio sound system. 

The- multimedia on a desktop would be a low-end 
system suitable for viewing and interacting with 
multimedia applications called an MPC level 2 machine 
running at 25 MHz with at least 4 MB of RAM. 


3) A multimedia kiosk system would be a computer system 


generally located in high-traffic area such as railway 
station, airport, restaurant or office. A viewer can 
interact with the system via computer running a 
multimedia application. Portable multimedia systems 
have been made possible through the revolution in 
wireless technology. 
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Portable computer systems such as laptops, palmtops 
and personal digital assistants (PDAs) are becoming 
smaller and lighter in weight, yet possessing conside- 
rable processing power, speed and storage capacity. 


We will briefly look at three most important issues, 


namely, standardisation, privacy, and security issues. 


Multimedia offers imme 
future. Let us glance a 


1) 


Standardisation: In order to enable fully flexible 
development, distribution and widespread deployment 
of multimedia applications, the most serious problem is 


the absence of a common international vendor 
independent standards. 


have the Proper authorisatio 
the application, 


nse potential today as well as for the 


multimedia title can be vi 
concurrently, with each i 
viewing time, Currently ti 


offering limited video on demand. 
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2) Entertainment: Multimedia networking is probably used 
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4 
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most of all in the entertainment industry, where 
applications are almost unlimited. 

Interactive television: The Interactive Television (ITV) 
overcomes the drudgery of simply viewing the tube. 
Medicine: Information about a patient such as X-ray, 
magnetic resonance imaging (MRI) scan, photographs, 
laboratory reports, case histories can be digitised and 
transmitted to the doctor anywhere anytime. Thus, 
specialists would not have to physically travel to 
examine the patient in rural areas where only basic 
networking equipment is set up to transmit via wireless 
communication to the hospital. 

Manufacturing: Multimedia is growing more and more 
popular in this industry day by day. Touch-screen 
workstations assist the technician on the assembly line 
or in the production process and his queries can be 
answered by the system on touch screen by online video 
instructions. 

Retail business: Many retail outlets are using 
multimedia computers as sales tools. The customer can 
have the product shown in a variety of colours and from 
which the buyer can see the preview of the play, the 
concert or the game from his chosen seat before 
actually making the purchase. 


In future, it will be possible to link schools and other 
educational facilities by means of a highspeed, high- 
bandwidth data communication network in order to instruct 
and to learn online with greater facilities for indepth 
learning. 


ee ee 


14 
Virtual University Concepts 


The university which supports its research/educational and 
administrative activities which leap over the boundaries of 
time and space can be termed as a virtual university. The 
idea of virtual university concepts include distance learning 
and virtual classes. This ideal educational development of 


virtual university is created by the support of infra 
information systems. 


To implement infra information systems, the Centre for 
Advanced Information System (CAIS) at Korea Advanced 
Institute of Science and Technology (KAIST) successfully 
managed to develop the intelligent campus project and built 
all necessary infrastructures, that are mandatory 
prerequisites for the virtual university. On top of these 
infrastructures base at KAIST, CAIS has initiated the 
genuine virtual university project since 1997, and continues 
to explore the world of virtual university. 


The CAIS at KAIST has continued its serial virtual 
university project research, with the knowledge acquired 
from the intelligent campus project for the last few years. 
The final products from the first year’s studies on virtual 
university project are: 

i) Essential information/integration technologies; 
ii) Subsystems of virtual university information systems. 
Researches and studies related to the essential information 
and integration technologies include: 
i) Enterprise integration and object-oriented methodology 
under the client/server information systems envi- 
ronment; 
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ii) Management of CA (Certification Authorisation) in the 
fields of intranet/internet, server side script, and serial 
relations with Java and ActiveX technologies. 

For subsystems of virtual university information systems, 

there are: 

i) Administrative-supporting systems such as academic, 
personnel, financial, research, and work flow manage- 
ment systems; 

ii) Newspaper scrap and online purchase management 
systems. 

In the process of the development of the project, the 
usability within the environment of internet was empha- 
sised, since we believed that the usability under the internet 
client environment, extendibility, and the upgrada-bility 
was the key trend of current system development. The 
project was proposed to import most advanced technologies, 
evaluate, and apply them to the process of information 
systems embodiment. 

The main purpose of KAIST evaluation was to identify 
and remove all those unstable and risky factors that lie with 
the importation of new technologies, and to realistically 
apply those technologies to the information system that 
embodied at KAIST. 

The virtual university information system model, the 
realistic product of this project, thus presents the maximised 
productivity and efficiency. The product of this project has 
been reviewed by other research institutions that proved the 
superiority of the product, and a few universities have 
already approved to adopt and customise the product as 
their information systems. Continuous upgradation and 
development, and integration of those systems seem to be 
necessary at this point, and we believe that continuous and 
serious dedication of every one of us is required to spread 
these technologies to other institutions, and to accelerate 
the development of information systems. 


VIRTUAL UNIVERSITY PROJECT 
The launch of intelligent campus project was mainly focused 
on developing infrastructures, securing database, equipping 
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network and hardware facilities, and implementing basic 
communication and workflow systems on top of the 
cumulated database and hardware facilities. 
Sub-informaticn systems developed are personnel, finance, 


academic, research, e-mail/BBS, workflow, and library 
automation system. 


The virtual university project is instituted to reinforce 
the intelligent campus foundation by building virtual 
application systems on top of infra systems constructed. As 
with the completion of the project, we will be witnessing the 
Virtual KAIST that supports virtual education, research, 
and administration along with reinforced intelligent campus 
information systems. 


The main goals of the virtual university project are: 
To establish infrastructure-based application systems 
such as Electronic Teaching Assistant System, 
Integrated Workflow System, and Distance Learning 
System that will motivate virtual educational/ 
administrative activities at KAIST, 

ii) To achieve tech 


i) 


The research issues of the virtual university project are 
following: 


1) Enterprise integration under client/server information 
System, 


i) Standardisation: System Consistency issue is to be 
carefully reviewed when developing applied systems. 
The Object-oriented Development Methodology has 


been studied to maintain system consistency and 
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2) 


3) 


4) 


5) 


ii) 


iii) 


iv) 


v) 


standardise interface, development module naming, 
and system architectures. 


Integrating application systems: To manage effective 
integration with legacy systems, the distributed logic 
system was applied. This application logic distributes 
system loads between server and client and 
consequently increases the effectiveness of resource 
management and system productivities, and lead to 
the usage of common database among different 
reusable client programmes. 

Integrating interface: A unified interface guideline 
was written to keep the pace with rapidly changing 
development tools’ interfaces, in order to maintain 
consistent interface of our own. 

Integrating data: This is an important issue to 
implement system integration under distributed 
environment. : 

Version control and system maintenance: The 
primary issue for version control is to manage 
independent version upgrade between the integrated 
system and the infra systems that consist of the 
integrated system. 


The intranet/internet technologies 


i) 


ii) 


Conceptualising virtual universit; 


Development of Certificate Authority (CA) to intensify 
network securities. 
Application of Server-Side Script: ASP (Active Server 


Page) to pursuit a utilisation. 
y and development 


structure definition. 

Construction of virtual class infra structure, associated 
with the digital library. 

Multi-casting technique that supports effective and 


real-time multime 


dia data transmission. 


DIGITAL LIBRARY PROJECT 


The major issues underlying the development of digital 
library project are the following: 
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1) Legacy library data practices: The legacy library 
practices were mainly focused on storing articles, audio 
and multimedia data into databases, but not properly 
utilised. Another issue is that traditional educational 
systems provide users with limited opportunities of 
education, in terms of time, space, and material 
diversity. 

2) Incentives to the development: The new era of digital 
library request qualified and diversified utilisation of 
stored data, rather than the data storing itself. This 
need brings up the need of creative conceptual 
development of digital library. In order to be free from 
these limited time and space boundaries, the Digital 
Library Project attempts to support realising virtual 
education for every different set-up. 

The initial approach to launch of the Digital Library Project 

was to establish the information infra and network within 

the institution, and to digitalise relevant data for active 
utilisation. The following approaches are to implement the 
electronic classroom model, creative and diversified 
hypermedia educational materials such as simulation or 


games, and complete application softwares’ support, such as 
Electronic Teaching Assistant System. 


The technical iss 


ues of digital library project are the 
following: 


1) Hardware needs: The hardware 


2) 
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gent tutoring management system, simulator, business 
games, electronic teaching assistant system, intelligent 
assignment management system, test and exam 
management system, grade management system, 
annotation system, schedule management system, 
group communication and authoring supporting system, 
LOD and VOD supporting system, internet TV system, 
library data retrieval system, and so on. 


ERP PROJECT 


For the development Enterprise Resource Planning (ERP), 
the need of Business Process Re-engineering (BPR) and 
underlying issues are: 


1) 


2) 


3) 


4) 


Emerging need of fundamental structural and 
heirarchic changes. 

Various tools employed for managerial reconstruction: 
Total Quality Management (TQM), KAISSEN, Just In 
Time (JIT), Continuous Process Improvement (CPD), etc. 
Business Process Re-engineering (BPR): BPR focuses to 
examine and radically change business processes— 
rather than business activity units—based on the 
utilisation of information systems. 

ERP is to integrate infra information systems that 
support every single business activity and process, and 
effectively manage and monitor the corporations’ 
business procedures. 


Target products and expected effects of ERP development 
are the following: 


1) 


2) 


Development target: The development target is to 
establish BPR and ERP implementation tool that can 
effectively segment and analyse multiple views of an 
organisation’s business processes. 

Evaluation of the project: The project will be evaluated 
by comparing the BPR supporting tool with other tools 
such as Business Design Facility (BDF) and Business 
Process Management (BPM), and by investigating the 
tool’s effectiveness in integrating infra systems, in 
presenting user friendly analysis model, and in 
supporting resource process improvement. 
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MANAGEMENT [NFORMATION System ConsoRTIUMS 
The goal of management information system consortiums is 
to consult and provide organisations with advanced 


technologies that were acquired throughout the intelligent 
campus project: 


The technical procedures are: 
i) Examine current information systems of 
organisations; 
ii) Inherit information system knowhows; 


ii) Detailed consulting and establishing MIS 
development directions; 
iv) Consulting advanced IT adaptation; and 
v) Perform various cooperative projects. 
The major workshops’ issues for last 7 consortiums are: 
i) BRP and business restr 
actual applications; 
ii) CAMIS Client/Server D 
applications; 
iii) Implementin 
System; 
iv) Design Techni 
Systems; 


ucturing techniques and 
evelopment Methodology and 
g Client/Server System and Distributed 


ques for Distributed Database and 


v) Database Performance Tuning Techniques; 
vi) Information System Securit 
Client/Server Environment; 


vii) Server integration between Sybase and Data Search 
Server for data search; 


vii) Applied Multimedia Techniques and ATM Network 
Plan of KAIST; 

viii) Network M 
Utilisation; 

ix) Software Process Management: ISO 9000 and 
Capability Maturity Model (CMM); 


x) Researches on Decision Su i 
t S 
Expert System (ES); nai 


y Techniques under 


anagement and Internet Resource 
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xi) Researches on Executive Information System (EIS) 
and Strategic Information System (SIS); 


xii) CAMIS Enterprise Integration Module; and 


xiii) Enterprise Resource Planning (ERP) Realising CAIS 
POP3 Gateway. 


GLOBAL VirtuaL University (GVU) 

The Global Virtual University (GVU) is a virtual university 
that exists in the cyberspace of the internet. It is a global 
university accessible to anyone, anywhere, anytime. It is 
concerned with the future. Its graduates will be 
professionals with global skills who can work internationally 
in an information society that will be a better place for their 
participation. 

The strength of the GVU lies in a founding faculty of 
fifty internationally distinguished academics dedicated to 
radically rethinking the very nature of a university to 
match the needs of the information society. The GVU is not 
supported through any taxation system. It is a commercially 
based foundation dependent on the fees of its students. 


The GVU courses are available to anyone with access to 
the internet. While much of the instructional programme is 
likely to be text-based, it is becoming possible to give 
lectures, seminars and tutorials on the internet using 
audio-conferencing, audio-graphic conferencing, and 
video-conferencing. The GVU will have a virtual reality 
campus on the internet which contain a virtual library, a 
virtual student union, virtual classrooms and virtual 
laboratories and a host of other facilities. It will be a place 
where students and teachers can meet as avatars. 

The GVU responds to the forces of globalisation and 
aims to produce a cadre of international professionals with 
global skills. Globalism in education comes from seeing the 
content of a particular subject from the multiple 
perspectives of different cultures and countries. There will 
be no exclusion of students on any grounds of race, creed, 
nationality, gender, or age. Students create lifelong social 
and professional networks during their time at a university. 
Usually these are local or national in nature. The GVU will 
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enable students to develop international networks. It will 
create professionals able to operate at a global level with 
contacts in many countries. 


The default language of the GVU is English, but there 
are no restrictions on the use of any other language. The 
GVU will offer courses in any language for which there is 
sufficient demand. Negotiations are taking place to deliver 
the same course in English, Portuguese and Italian. This is 
not simply a matter of translating a course into another 
language. It means looking at a subject from the point of 
view of different cultures to seek its common essence. 


The dominant medium for the GVU is the internet. The 
GVU is negotiating to have a number of centres around the 
world at places of outstanding cultural interest. These will 
be centres for GVU meetings and block courses where people 
trom all over the world come together to study, research 
and play. Academic direction is on studies that relate to the 
emerging information society. This implies a focus on the 
future and on global skills. Special strengths are emerging 
in such areas as communications, education, translation, 
English, business and commerce, and information 
technology. 

In a worid of dynamic change, where too often what is 
taught and researched is dated before it can be applied, the 
GVU will be operative, seeking to understand the factors 
that will affect the information society in order to help 
shape it. The GVU was inaugurated by the Rector of the 
University of Bologna, the oldest university in the world 
and one that is responsible for the Magna Charta 
Universitatum, a declaration of autonomy and a 


commitment to the highest standards in teaching and 
research. 
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Anybody can submit a course proposal to the GVU but it will 
require the approval of three members of the founding 
faculty for the course to be accredited. 

The founding faculty is responsible for ensuring that 
standards are maintained which place the GVU at the front 
rank of universities. Anybody in any country can submit a 
proposal to teach a course under the aegis of the GVU and 
if it is accepted they will be remunerated according to the 
number of students it attracts. To be accepted the course 
must be world class and directed to a regional or pan-global 
market. The proposal will go to three members of the 
founding faculty for approval and if accepted will become a 
GVU course and be offered worldwide. Copyright of courses 
submitted in this way is retained by teachers who are 
regarded as GVU teaching faculty for as long as they are 
offering courses. 


The GVU tries to attract students wanting a global 
dimension to their knowledge and skills. It is not for people 
wanting an easy degree. It is for thinkers, those who want 
to see if they have something special, are innovative, 
creative, fascinated by the future and the changes that we 
call information revolution. It is for the self-motivated 
autonomous learner who can be challenged. Age does not 
matter, but two kinds of students are envisioned. Those who 
seek to be skilled global professionals and those who seek 
knowledge for its own sake. Courses can be taken for 
qualification (FQ) which means the student is rigorously 
examined or not for qualification (NFQ) which means the 
student did not want to be examined. 

With other universities, the GVU will create a virtual 
network. A number of universities have indicated that they 
would like to be associated with the GVU. Behind this is the 
idea of globalising university education through the 
international accreditation of degrees that are an amalgam 
of courses gained from different but affiliated universities 
who allow student access to each other’s degree programmes 
via the internet. 


The GVU will be a postgraduate university with a strong 
emphasis on research. Research will mirror teaching, 
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seeking answers to questions about the applications of new 
technologies (e.g., the application of low-earth orbiting 
satellites, global information infrastructures, virtual reality, 
molecular machines and genetic engineering to such fields 
as education, translation, transport, tourism and commerce). 

The special advantage that the GVU offers is its ability 
to put together international research teams to provide a 
global research perspective. The GVU will have a research 
journal on the internet. The founding faculty is the 
editorial board. The journal will publish doctoral 
dissertations which will be open for inspection and critique 
by the global academic community. In this way it will 
establish and advertise the standards of the GVU and 


attract those who feel they can match the doctoral 
requirements. 


The GVU is governed by a Board of Directors. The Board 
is composed of a Chairperson, a Secretary and a Treasurer 
and equal representation of the founding faculty and 
commercial involvement. It is fundamental axiom of the 
GVU that the academic and commercial forces involved in 


its development must be equal. In this way there will be a 
creative tension between academic purpose and commercial 
sense, 


Through the founding faculty, the GVU is currently 
seeking to affiliate wi 


The GVU will e 
Courses and research F a 
have a social life on the į stered and managed an 


untries can come to i 1 
ether in a place 
of culture and convivial. $ s 
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Micuican Virtual University (MVU) 

The Michigan Virtual University (MVU) was established in 

1998 to meet the specific workforce development education 

and training needs of Michigan businesses and industries 

and their current and prospective employees through the 
innovative use of electronic learning technologies. The MVU 
was founded by Michigan Governor John Engler and the 

Michigan Jobs Commission in collaboration with several 

major industries in the state. 

The MVU is governed by a board of directors comprising 
representatives of the Michigan employer community, 
educational leaders, and representatives of the Michigan 
Economic Development Corporation. The MVU was started 
with an allocation from the Michigan Strategic Fund. In 
addition, the MVU will generate revenues through fees, 
grants and contracts with strategic partners. 

The MVU will not develop courses; instead, it will broker 
through the state’s colleges, universities and private 
training providers. It will not grant degrees; instead, 
credentials will be granted by the organisation providing the 
programme. The primary motivation for creating the MVU 
was to provide high-quality, convenient, and cost-effective 
education and training to Michigan’s current and 
prospective employees. 

Educational institutions’ involvement in the MVU will 
Provide access to: 

1) Resources to support the preparation of students for 
work and continuing employment. 

2) Resources and teacher training to assist in the 
transformation from traditional classroom instruction to 
learning that can occur any time, any place. 

3) Continuing research on industry employee training 
needs and distance learning best practices. 

4) Statewide, national and international markets. 


5) Collaboratives and cost efficiencies. 


THE New JERSEY VIRTUAL UNIversity (NJVU) 
The New Jersey’s public and independent colleges and 
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universities get permission from the Higher Education 
Technology Infrastructure Fund to accelerate their 
long-range technology plans and increase their capacity to 
make higher education more accessible and convenient 
through distance learning. In the summer of 1998, Governor 
Christian Whitman called for the creation of a New Jersey 
Virtual University that builds on this increased capacity. 


The New Jersey Virtual University (NJVU) demonstrates 
how the state’s colleges and universities are fully 
integrating technology to meet workforce training and 
education needs, as well as the needs of a steadily growing 


number of high school graduates and adults seeking lifelong 
learning opportunities. 


In January 1999, the first phase of NJVU launched, 
providing a user-friendly index of over 1,000 credit and non- 
credit courses offered via distance learning by 42 
participating public and independent colleges and 
universities in New Jersey, 


The index include over 40 complete certificate and 
degree programmes at the undergraduate and graduate 
level. Each of the courses and programmes in the virtual 
university index is offered under the jurisdiction of an 
individual college or university, which is responsible for all 


g offerings, including the 


et their needs. 

The index also enables users to link directly to an 
Institution’s distance learning web page or online catalogue 
for specific information regarding courses, admission, 
registration, cost, and other facts about the institution. 


t The courses and programmes offered by New Jersey 
higher education institutions respond to the needs of a 
diverse population of learners requiring flexible timeframes 


e convenient ways to access education. As an outgrowth 
NJVU, a number of community colleges already 
participating in the virtual university initiative have joined 
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together to form the New Jersey Virtual Community College 
Consortium (NJVCCC). Students at any participating 
community college can register for the shared online courses 
offered through the consortium. 

In September 1999, the next phase of NJVU was 
launched, which focuses on the quality of distance education 
in New Jersey. It includes an online Faculty Centre that 
serves as a clearing-house for materials promoting teaching 
and learning using instructional technology. The new NJVU 
website also includes general information about quality in 
distance learning and information about different types of 
distance education to help users determine what delivery 
methods might best meet their educational needs. It 
includes an interactive questionnaire to help potential 
students assess whether online courses are right for them. 

The quality of distance education is the focus of a 
three-pronged, faculty development initiative proposed by 
Governor Whitman and supported by the Legislature. The 
programme will provide hundreds of faculty members with 
the skills and knowledge to effectively use online technology 
to enhance teaching and learning. 


Euro PACE 2000 

The Euro PACE 2000 is a trans-European network of 
universities and their partners in education and training, 
i.e., private enterprises, regional and professional organi- 
sations and public authorities. Approximately 60 member 
organisations participate in this network throughout 
Europe. Through the use of different models Euro PACE 
2000 demonstrates and develops the potential of telematics 
for the European university of the future and thus 
contributes materially towards the realisation of the concept 
of lifelong learning. 


CLYDE VirtuaL University (CVU) 
The Clyde Virtual University (CVU) comprises the lecture 
theatre containing web-based course-ware in a number of 
Subject areas. For copyright reasons the course-ware is only 
available to users on Clyde Net Metropolitan Area Network. 
The library holding CVU related material, links to physical 
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libraries within the Clyde Net {nstitutions and Paa 
covering information and study skills. At on ait 
assessment hall, students can take online tests eithe 


-alone 
part of an interactive course-ware module or as stand-a 
summative assessments. 


CUX Virtua Unrversity 

The Corporate University Xchange (CUX) and New er 
Institute of Technology (NJIT) have announced 

partnership to benefit organisations with corporate 
universities. NJIT has agreed to offer its world-class 
Webmaster Certificate programme delivered via the web 
and CD-ROM to members of CUX for a discount tuition fee. 
In addition, Corporate University Xchange has agreed to 
produce a conference for the community of Webmasters who 
attend the NJIT programme. 

The first conference 

scheduled for the fourth qua 
of many partnerships be 
Xchange and institutions of 
expanded its mix of prod 
world-class accredited onlin 


The CUX Virtual Uni 


event for Webmasters was 
rter of 1999. This was the first 
tween Corporate University 
higher learning as the company 
ucts and services to include 
e certificate programmes. 
versity Webmaster Certificate 

f three online modules: (i) Web 
author (ii) Web developer (iii i 


In July 
Conservatory 


delivering education and 
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not available in any other medium, but also integrates all 
other media options. Hypertext allows the author to make 
explicit relationships between words and cuncepts in the 
same document and with information around the world. 


Tue Minnesota Virtuat Untversiry (MNVU) 
The Minnesota Virtual University (MnVU) is having more 
than 85,000 courses from many public and private education 
providers in Minnesota. The courses on a great variety of 
subjects delivered via the internet, satellite TV, or 
on-campus classrooms. 


VirTUAL CLASSROOMS 


System Structure 

Old Dominion University (ODU) has amassed considerable 
experience in this area through TELETECHNET, a remote 
instruction system which connects the main campus in 
Norfolk, Virginia, to several satellite campuses, 23 
community colleges throughout the state and selected 
industrial and government sites. Over 2,000 students are 
enrolled in TELETECHNET. This current implementation 
uses broadcast satellite technology with terrestrial audio 
feedback from students. 


Overview of IRI (Interactive Remote Instruction) 
Functionality 
IRI supports both audio only and video/audio student 
participation. Up to two student videos can be shown to all 
workstations. Since any student can take control and 
demonstrate using the shared tool, IRI distinguishes 
between the instructor role and the presenter role. 
Presentation can be done at any site, but overall 
management of the class is under the instructor’s control. 
Thus the instructor can call on a student, take control of 
a tool away from a student and can initiate start up of a 
tool. In addition to off-the-shelf X tools, ODU has developed 
a set of shared tools which takes advantage of the IRI 
architecture to improve performance and interactivity in the 
classroom. It has built an efficient slide presentation tool 
which downloads all slide materials to the site file servers 
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before the class starts to reduce network traffic oe 
This package allows random or sequential eee ae 
backward access to the presenter’s slides. It s p 
multiple slide groups. i ; 
eters can also take notes online using a ie gang 
notepad. Any image on the screen can be snapped ba "i 
notepad and annotated, text can be typed either direc fe 
the Snapped image or into a separate text window te si 
to the image by a hypertext marker. One mo a f 
interaction which is well supported by a distribu za 
computer-based classroom is electronic polling. kok 
survey tool, the instructor can ask a multiple cho 


f 
The instructor can use the results to assess the level : 
the class’s understanding of a topic or to survey the class. 


t 
The results can be broadcast back to the studen 
workstations at the instructor’s discretion. 


TEACHING WITH IRI 5 
RI system was used during the fall 199 
Semester to teach 


These thre 
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computer screen using the public annotation tool described 
previously. 

; A second method for focusing students’ attention was 
implemented during the course of the semester, referred to 
as the ‘Global Pointer’. With the Global Pointer, the 
presenter can move an arrow anywhere on the screen to 
point at the item of current interest. Again we use the 
mouse for this purpose. As with drawing annotations, it 
implies that the mouse must serve two purposes: it must act 
as both a presentation aid and a selection device. Thus the 
purpose of the mouse is overloaded and can lead to 
confusion. Jt is planned to add a separate stylus pen for 
these purposes to see if this proves beneficial. Feedback 
from the students is a second area on which there is 
focused. Because of the network and workstation response 
times, feedback takes on new meanings in IRI. 

Thus, not only are they in ODU interested in whether 
the students are understanding the material being 
presented, but they are also concerned about whether the 
material they have selected has reached all the students. 
Congestion in the network, load on the workstation and, in 
the extreme case, failure of part of the system, means that 
the presenter cannot be sure that the information shown on 
his/her screen is available on every other machine. In fact, 
the issue of information synchrony goes deeper since 
students can change their screen layouts possibly hiding the 
information the instructor wishes to present. 

The design of the second version of IRI reserves some of 
the computer screen for private activities and incorporates 
Voice annotation, off-screen capture of instructor’s material 
to minimize the need to share the screen between private 
and shared use. The traditional forms of student feedback 
are supported in IRI in the following ways. This window 
contains a small picture of each student’s face for a visual 
reference. When a student has been selected this way, his/ 
her video will appear on every workstation in one of the two 
windows available for this purpose. This student can then 
use the microphone to hold a conversation. Furthermore, 
any student can get the instructor’s attention and enter into 
a two-way video/audio discussion. 
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Students can also quickly interject an audio comment or 
question by pressing the audio button and speaking into the 
microphone. This fast audio-only mode half way through the 
semester to increase the spontaneity of verbal interaction. 
Another capability added during the semester was a survey 
tool. Using this tool, the instructor can ask a multiple choice 


question to all students. Each student can respond with a 
choice. 


A running total of responses is available as the answers 
come in on the instructor’s screen. This facility can be used 
by the instructor for polling the students in order to assess 
whether they understand the material being presented. 
Student interaction is increased in several ways in addition 
to the survey tool discussed above. 


The two videos provide a visual focus of attention during 
student discussions which is not normally provided in 
distance teaming environments, Perhaps the most 
interesting feature of IRI for increasing interaction: is the 


» analysis or presentation tool. 


limitations and many advanta 
with TELETECHNET, an acc 
was found both for 


ges. Through our experience 
: eptance of remote instruction 
its increased availability and for the 


VIRTUAL UNIVERSITY CONCEPTS 227 


quality of the preparation of material. IRI extends 
TELETECHNET, making it possible for students to exercise 
more control. 

However, this requires additional training for the 
students. For example, they need to learn how to be 
effective ‘telecommunicators’. It was also found that poor 
performance is not only irritating but can make the system 
unusable. One of the advantages of IRI is the ability to take 
snapshots of the presented material and annotate it online. 
IRI can be compared to other modes of lecture style 
instruction along several dimensions which we discuss 
below. 

In this discussion we contrast IRI with the traditional 
live class, remote instruction using a TV signal and a 
classroom equipped with modem audio/video presentation 
systems. 

Presentation bandwidth: The amount of visual 
information, provided by the instructor, to which the 
student has access at any one time in the lecture. We feel 
that the ability to look back at material presented earlier is 
important in helping the student understand the lecture. 

Student Demo: The ability for any student to show their 
work to the rest of the class. A student can go to the 
blackboard in a traditional class. In a TV class, remotely 
located students do not have the ability to demonstrate to 
the rest of the class unless transmission facilities are 
available at each site. In a modem AN class students may 
have limited access to the multimedia presentation system 
and most likely they would use a blackboard. 

Spontaneous access to information: The ability for the 
instructor to refer back to material previously presented 
(perhaps at an earlier class) or to bring new material into 
the presentation that was not previously planned. While the 
instructor can bring previous presentation material 
to the TV and A/V class, the system does not explicitly 
support access to this material. In IRI this material is 
immediately available for access and, in addition, the 


instructor can access any material available on the network 


on demand. 
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In-class, out-of-band learning: This refers to the aua 
for a student to enhance a learning experience by pien 
a channel different from the instructor’s presentation. While 
students could also read a textbook during the class, we do 
not count this if the system does not explicitly support on 
activity. Parallel learning refers to the ability for students o 
engage in a learning experience with others while the 
instructor is lecturing. 


Instructor feedback: The ability for the instructor s 
discover if the class is following the material. Traditionally 
this is accomplished by asking questions. IRI allows 
anonymous surveys which offers new opportunities for 
evaluating the level of understanding in the class. 

Training: Any additional training required beyond ae 
traditional class as a baseline. IRI is the most demanding 0 
the instructors and students in this regard. 


above, is being built, a new enh ion which is to be 
used for teaching courses at the main and satellite 
campuses of Old Dominion University and at selected 
community colleges. This version represents Pn 

redesign of IRI in order to reflect le oe 


Ssons learn is 
new features of the enhanced system indude S The major 
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Administrative interface: An interface to help manage 
both the set up of the IRI network (which workstations are 
part of the class, which are audio servers, etc.) and for class 
management. 


Lesson planning: This allows an instructor or student 
to specify which computer tools will be used during the class 
and the start-up parameters for each tool. All tools entered 
in the lesson plan are automatically started before the class. 
During the class, a lesson plan tool bar is displayed at the 
side of the IRI interface and the presenter can click on any 
tool to make it active. 

Less intrusive note taking: Because of the limited 
screen real estate, there is a conflict between student use 
for note taking and public presentations. In the present 
system the student notebook competed with the instructor’s 
presentation for screen space. In the new design, students 
can each open a small text window for continuous note 
taking in the bottom right-hand corner. In addition, they 
can snap an image of the instructor’s material into their 
notepads. Also, students can take audio notes using a 
microphone. 

Clearer separation of private and public functions: 
Along with the design of a less intrusive notebook, the new 
interface clearly separates those features which are for 
private use by a student or faculty and those which are 
shared by everyone. All shared material is placed in the 
lesson planning tool bar on the left side of the interface and 
all private functions are in the bottom tool bar. 

More spontaneous interactions: Students can interact 
more quickly by clicking the mouse on any shared area that 
they wish to use. Normally, in free flow mode, this action 
grants access to a resource. For example, to display a video 
image of themselves to the class, a student simply has to 
click on the video image window. Similarly, to gain control 
of a shared tool, the user just clicks on the tool window; to 
access the global pointer, click on its image, and so on. All 
microphones are connected to audio energy detection 
software S° that a student can request the audio channel 


merely DY speaking. 
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Simpler interface: Many of the changes described above 


result in a much simpler interface for student users of the 
system. 


Shared experience feedback: One of the difficulties 
with using IRI is not knowing when, and if, your audience 
is in ‘syne’ with your presentation. In the old IRI, the 
instructor would often start talking about new material as 
Soon as it appeared on his/her screen without realising that 
many of the student screens had not been updated. 
Feedback information has been added into the 
communications software so that the status of student 
workstations is fed back to the presenter through the use of 
a per cent completion scroll bar. Performance has also 
improved by pre-starting all tools in a lesson’s plan and 
downloading class slides before the start of a class. 


Virtual Summer School 
The School for D309 
gives th 


runnin 
Intelli 


access to co 


mputers which run 
Package 
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two projects to work on. They work for approximately 
two days on each project, and at the end of the projects, 
there is a plenary session where students present the work 
that they have done. Throughout the week, a variety of 
seminars are held in the evenings on topics related to the 
course. 


Summer School is a compulsory part of the course, but 
even so, every year about 10 per cent of the students cannot 
attend. These students are given excuses for a variety of 
Yeasons, but normally because they are the sole careers of 
young and/or disabled relatives. These students complete 
one project at home with the help of their tutor and they 
are supported in this by a special paper-based pack for 
excusal students. In the summer of 1994, a pilot Virtual 
Summer School was run for 12 excusal students. These 
students were selected from all excusal students on the 
grounds that they would be very motivated to complete the 
Virtual Summer School. 


The Virtual Summer School was designed te replicate 
the structure of a conventional summer school, but also 
included a three-week warm-up period which was designed 
to familiarise the students with the technology and 
software. The activities included making their curriculum 
vitae available and communicating online with other 
students and tutors. They then spent a week on each 
project. The students did not have a choice of projects as 
they do at the conventional summer school and completed a 
project on Language Understanding and Artificial 
Intelligence. The students were given a ‘Getting Started’ 
video to help. them with setting up the hardware and 
contacting the Open University. 

The students were supplied with a low-level Apple 
Macintosh, a modem and a mobile phone; the latter being 
necessary because their existing phone line was to be used 
to communicate via a modem. It is not. possible to describe 
these resources jn detail, but they enabled the students to 
communicate with tutors and other students, synchronously 
aa asynchronously, attend tutorials and lectures, run 
experiments and analyse the results using Statistics, 
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programme in PROLOG, word process, use the World Wide 
Web, receive papers and attend plenaries. 


The students had access to the Macintosh Basics Tour 
as supplied by Apple to provide a basic introduction to H 
Macintosh and Guided Tours developed using MacroMin 
Director. The latter gave the students an overview of the 
summer school and the activities they would perform. There 
were also demos which recorded actual use of the software 
with voice-over sound tracks that describe how to use the 
software. The First-class conferencing package formed the 
backbone of the communication between students and 
tutors. The Virtual Summer School was successful: the 
students could use the technology and staff at the Open 
University were given the means to support the students 
technically, academically and socially. One student dropped 
out during the second week of the projects. 


The project work that they did during the summer 
school was assessed by experienced tutors who said that the 
quality was comparable to that of a conventional summer 
school and all the students completed their TMAs. Their 


marks were similar to those of conventional summer school 
students. 


EVALUATION 
The evaluation was from a variety of perspectives including 
the students’ work, the students’ feelings, the students’ use 
of hardware and software, the tutor teams’ views and 


health grounds and one could not get time 
majority of students did not h off work. The 


ave significant com uter 
experience, Two of the students used computers PEA 
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once a week, one used them once a week, three used 
them once a month and six used them less than once a 
month. 


When asked about their expectations of the Virtual 
Summer School, the following was a typical response, 
although many students also added that they were looking 
forward to being involved in an experiment which may help 
future students. 


The students found it difficult to pace themselves and 
some students spent up to 10 hours a day working at their 
computers, communicating with other students and tutors. 
As the following quote illustrates, this had an effect on 
other areas of their lives. 

However, most students said that they had gained a 
better understanding of the subject, enjoyed the interactions 
with other students, improved their knowledge of computers 
and been encouraged to begin their revision. Some students 
found working in groups difficult, but this is often the case 
with groupwork and similar problems occur at conventional 
summer school. It is not surprising given that these 
students study on their own during the year and had the 
additional difficulties of coping with a new mode of 
communication. 

Some students found that the technology got in the way 
of their communication but for many the communication 
was very important and made a significant difference. The 
students were asked how easy it was to use the software 
and hardware and the only significant problems were in 
initially connecting to the Open University. The results of 
the four questionnaires also show that students gradually 
found some of the software easier to use. 

The results are shown in Table 1 and it is clear that the 
students rated first-class easier to use at the end of the 
summer school in comparison with their ratings at the 
beginning of the summer school. Virtual Summer School 
students and conventional summer school students 
responses to a question about the support that they received 
from the staff. There is no significant difference between the 


ratings and therefore the technology does allow staff to 
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support students at a distance in the same way as staff 
support studenis when on a campus. 


Table 1 
Students responses to “How easy did you find it to use 
firstclass?” 
After the warm-up 2.45 
At the end of the course 1.30 


Students were asked how effective they thought their time 
spent collaborating was, both at the Virtual Summer School 
and at conventional summer school. There was a significant 
difference (Mann-Whitney U = 891, p < 0.005) between the 
groups of students, with the Virtual Summer School 
students saying that the time spent on collaboration was 
less effective than the conventional summer school students. 


Table 2 


“Do you feel you have had enough support from 
Open University staff? 


Responses to 


Virtual summer school 2.81 


Summer School 3.10 


technology interfered with 


Responses to “was the time spent in c 


collaboration o jects 
an effective use of y ins the: praj 


our time?” 


Virtual summer school 2.83 
Summer school 3.69 


It is not possible to determine exactly why there was a 
significant difference between the ratings of the two groups 
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of students for the perceived effectiveness of the 
collaborations on the Artificial Intelligence projects, but not 
for the Language Understanding projects. This may be as a 
result of differences in the nature of the two projects and 
the use of the technology for communication. 


The Language Understanding project involves deciding 
on a suitable topic, designing the experiment, running 
the experiment and analysing and interpreting the results. 
These sub-tasks can be carried out independently once the 
experiment has been designed. However, in the Artificial 
Intelligence projects, the students do not have as 
much choice about what they are going to do, and there is 
only one activity which is creating the programme in 
PROLOG. 


Table 4 


Responses to “was the time spent in collaboration on the projects 
an effective use of your time?” for the two projects 


Artificial intelligence Language understanding 

3.33 
The students cannot work on different aspects of the 
programme on their own and need to understand the 
evolving programme as they work. Thus the Artificial 
Intelligence project relies on students working together at 
all times and communicating effectively. There were four 
members of staff involved in the teaching on the Virtual 
Summer School. 

However, it is clear that the students appreciated the 
effort that the tutors put in to helping them. One of the 
problems for staff was that since the technology supported 
both synchronous and asynchronous communication, some 
students got left behind. Students could not always follow 
all the communication that occurred and some students fell 
behind the rest of their groups. This meant that they could 
not work effectively as a group. 


Virtual summer school 2.27 
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VIRTUAL EDUCATION INSTITUTIONS 

The future of education in the world seems to be ea 
attack in ways that ultimately will affect the overall grees 
of life for everyone. Nations must recognise that t a 
human resources are their most valuable resources. me 
developing countries are unable to produce engineers i 
technicians in large scale due to many reasons. There is a 73 
an urgent need, because of the high-tech revolution, ae 
retrain and upgrade the engineering workforce already 
available in the country. 


The conventional methods of teaching and Satan 
engineers and technicians cannot cope with the ipa 
magnitude of these needs. A number of new initiatives ha 


to another locations simultaneously. 


The magnitude of increase in industrial human 
resources required in the engineering workforce cannot be 
achieved by conventional educational system for many 
reasons: 


1) Conventional classroom teaching methods are based on 
a staff-student ratio of normally 1 to 10. A substantial 


2) Even if it is possible 


3) There is a need for a well- 


hinders acquisition of uptodate 
4) Providing effective practical trainin 
requires heavy investments in labo: 
are unable to make the quant 


g in technica] fields 
Tatories. Most states 
um of investment 
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5) 


6) 
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required. There is very little maintenance and servicing 
of equipments. 

Another problem is with the retraining and skills 
upgrading of existing technical manpower. To keep up 
with the rapidly changing global environment 
retraining and education have to be lifelong. Lifelong 
education is not possible as it will take engineers away 
from their workplaces every time. 

Engineers of today are to be global in skills, attitudes, 
and ability to be able to participate productively in the 
current environment of globalisation of economy 
and the information technology revolution. Inter- 
nationally marketable skills, global thinking, and the 
ability to respond to the rapidly changing global 
environment can be imparted only by a curriculum that 
has a global character and by programmes which have 
inputs not just from a team of local experts but from a 
team consisting of best experts from around the 


country. 


A number of initiatives taken very recently are good 


examples of the alternative approac 
education. These initiatives demons 
these approaches for large-scale generation of te 


hes to technical 
trate the potential of 
chnological 


human resources. 


National Technological University (NTU): The NTU was 
established in Colorado, US, as a non-profit corporation 
in January 1984. NTU was the first institution to use 
satellite-based delivery of instructions on an expansive 
scale. It offers a wide range of ITV courses through 
satellites to a large number of sites in the US and the 
Pacific Rim Countries. The course are taught by top 
faculty from 47 participating leading engineering 
schools in t ng with 33 courses from 13 


he country. Starti 
participating universities in 1984 the NTU programmes 
have grown into more than 1,300 courses from 47 
parti pating GAAT a In 1995-96 NTU offered 
through satellite broadcasting more than 22,000 hours 
structions and 3,000 hours non-credit 


of credit in 
advanced technology and management programmes. 


moe DISTANCE EDUCATION 


— African Virtual University (AVU): The AVU project grew 
out of the desperate need for mass tertiary education 1n 
science and technology in Africa. The UNESCO 18 
promoting the concept of satellite-based universities in 
science and technology in four regions of the world—the 
Arab States, Eastern Europe-Central Asia, Latin 
America and Africa. The programme proposes, among 
other functions, to technological and scientific human 
resources base in Africa, if the continent is to 
participate in the global economy and seize 
opportunities created by globalisation of economies an 
information technology revolution. 

The AVU will be unique in the role it will play in the 

economic and social transformation of Africa through mass 

tertiary education in science, technology and management. 

While NTU brings the education and technology to the 

doors of the professionals who need training and education, 

the technology is already available within the country- 

In the case of Africa, the AVU will play a big role 

in transferring the technology from the developed world to 

Africa at least in the initial stages until such technology 


and technological expertise are available within the 
continent. 


ii) Select a few of the core 
for delivering procured 
education material; and 


iii) Establish international links with leading universi; 
in the US and Europe for sharing knowledge: pats 


Some of the end objectives of the programme are; 
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i) Increasing the skills and capabilities of scientists, 
technocrats, professionals, and managers by providing 
them opportunities for professional development in their 
workplace through ITV via satellite; 


ii) Supporting present national and regional network of 
open universities; and 


iii) Increasing public awareness on the importance of 
science and technology. 


Today, the picture has altered. Education, just like 
health care, is undergoing a revolution in the US. For-profit 
institutions are expanding at a great rate and old ideas 
about profit and non-profit are being challenged. Today, the 
fastest growing university in the US is a for-profit 


organisation. 


VIRTUAL REALITY IN EDUCATION 

Virtual reality can put a user “in” the scenario, such as 
piloting a boat. At the bottom of the screen are the 
mathematical formulae of acceleration and vectors. The 
student navigates the boat across the river through a 
current. The trajectory must be calculated to compensate for 
the current. The user can change the speed of the boat and 
watch the formulae change accordingly. As the learner 
“experiences” the changes, learning takes place on many 
levels, several times faster than hours or even days of 
lecturing does because as the teacher talks, the learner does 
not have the point of reference yet, not until his level of 
nce decodes the description being heard. 
ves pictures to words, thus decoding. 
This increases vocabulary and reading comprehension 
because now the user has an image to go along with the 
word that the teacher knows 1s accurate. Predicting the 
future of virtual reality in education is like sculpting fog, 
but there are definite pressures that will bring virtual 
reality t° education in the near future. There are many 

irtual reality systems. The typical reaction to what 


vi 
] reality can be summed up in the image of 


experie 
virtual reality gi 


"o 


220 DisTANCE EDUCATION 


The user of the system must have a feeling of ae 
somewhere else. The other types of altered realities inclu e 
“cab simulators” which is generally reserved for sce 
military, and entertainment use where the user is ein See 
in a platform which simulates a place, such as a ag 
plane, that is fed pictures that induces the user to ees 
they are in the simulation of flying or driving a tan ; 
Projected displays are huge, wall-to-wall projections o 
images in which the subject could be in a cab simulator 
watching so much visual input that is projected around him 
to include the periphery that he feels he is in the 
simulation. Augmented reality displays are displays, 
typically pilots can look through and see the real world 
augmented with images hanging in thin air, such as 
targeting or radar readouts. Telepresence reality systems 
have been used in surgical applications to see 3D images 
inside the patient. At the top of the hierarchy is the 
immersion systems in which a user dons a head-mounted 


display which senses movements of the head to redraw the 
visual images with each movement. 


& about the ability to 
open, close, start events, grasp and pour items, just as well 
as expensive haptic devices. Home Virtual reality systems 
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are the same as the academic models, built for fewer users. 
Once software is generated for academic use, home users 
could interact with schools and become a part of the total 
environment engaged in the “Battle of Vicksburg”, for 
Instance. 


NEEDS OF EDUCATORS 
In teaching, the semester or year is broken up into 
Segments. Each segment may have several themes that 
expose the curriculum to students systematically. An 
interdisciplinary approach to teaching has proven to give 
the student a better understanding of the situation, the 
Participants, the vocabulary and relationships thereof. An 
enhancement of that idea is to include the shared 
experience where small groups of students uncover thoughts 
and ideas about the material for themselves. This leads to a 
much richer understanding. Many modern classrooms are 
broken up into centers, each one with its own theme. Each 
can be thought of as its own neighbourhood with unique 


dimensions. 

Virtual reality is the medium that could transform a 
classroom into any environment appropriate to the task, due 
to its very nature of created world architecture. Exploration 
and uncovering in the virtual environment is not limited to 
the realm of the possible. The best part of education is 
learning from mistakes. In the virtual environment, 


mistakes are not harmful and experiences can be repeated. 
ct that virtual environments 


Teachers must appreciate the fa l 

teach REENER end pecesneel in the same theme. While the 

current flight simulation technology used with professional 

airline pilots does not teach one to fly, it is used to ensure 

the integration of new sequences, thus new patterns and 
derstood. 


situations are un : 
In this manner, educators could place the virtual reality 


y : ; in the beginning of the lecture to build 
tions either 1n the A ild on 
simulaiy vocabulary skills, or with sequential data to 
understand dynamic functions and relational information to 
to the classroom where the teacher could begin to 
what was learned in the virtual environment. 
the teacher may wish to lecture first, then offer 
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the virtual environment to take the student where it may 
not be possible to go. 


SYNTHETIC EXPERIENCE 
Virtual reality uses sight and sound to create gene 
environment while allowing the user to navigate “inside” an 
environment much the way we do naturally with much 
greater recall than simply reading or passively watching. 
Today pilots are required to recall thousands of sequences 
leading to hundreds of events without being permitted any 
mistakes in real-life execution of those duties. In this 
setting, the cost is not an issue. For military training 
missions, this is not the case. In the light of tremendous 
budget cuts, the level of readiness must be high while 
keeping the cost to a minimum. Training transfer has not 
been quantified by the military nor the airline industry due 
to the extreme cost of the simulators coupled with the 
almost constant use of the machines. The costs of these 


systems are near astronomical in terms of education 
software and hardware systems. 


Using virtual reality as a delivery system for this 
approach is the idea behind the video games which have 
most children transfixed by the hour. The user is “inside 
the environment, exploring the many items, manipulating 
them, and coming up with ideas to get to the reward. This 
tension built into the video game, coupled with a journey, iS 
the most motivating aspect of gaming. In the Electronic 
Entertainment Exposition in Los Angeles, CA, hundreds of 


video games were reviewed by users and were rated by how 
many were purchased as well as how well the games 
performed. 


, d navigation through the 
environment. 
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e addition to the need of educators to present the 
Sa in a personal situation to the student, the 
7 nce is enhanced when it can be shared with others. 

e shared experience tends to engage new ideas and 
questions brought about by collaborative investigation. The 
military has used this paradigm in the SIMNET system for 
years, where several individuais are immersed in the same 
battlefield scene, each with a mission. The interaction is not 
only with the simulation, but with each other as well. The 
outcome is a richer experience than being there alone. The 
game DOOM does the same thing for its users. There, the 
Situation is a space station where the user is in a “kill or be 
killed” situation. Virtual reality delivery systems can be 
created to represent any situation desired. Preteaching can 
occur in the classroom in preparation for the virtual 
experience. The value of this experience was learning that 
the preteaching had a large impact on the outcome of the 
experience. Virtual reality can be used for preteaching the 
field trip or for remediation. 


Teachers are also looking for delivery systems that 


illustrate: 

— basic attributes, 

— examples and non-examples, 
— relational identities, 

— classification theory, 

— definition, and 


— summation. 
Observation is the first thing the student does, then he 
classifies the observations into groups, etc. The game 
industry has integrated all these attributes, and students 
learn what ig required to win the game and live to fight 


another day- 
GUIDELINES TO Aw DEVELOPERS 


e designed in the basic research and 


Build a 
technical consultant, and a programmer. 


244 DISTANCE EDUCATION 


Chart the intended outcomes to include wishes and 
desires of teachers and users. 


Develop training transfer evaluation model. 
Get the requirements from the teachers who will be we 
recipients of the student users. Include a focus group 0 
student users early in the design of the system. 


The basic education model to be developed by the team 
should look like this: 


school library assures that 
maintain the system. The 
ation to maximise usage of 
eds of the teachers. This 


- The home unit is simply a 
P computer with a head-mounted display 
attached. 
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courseware, play many games to understand where to place 
graphic user interfaces naturally in the virtual 
environment. The games that do the best job of holding the 
attention of the user are equipped with a guide. Keep user’s 
E a relative to the ground as natural as possible. 
Pa will decrease the likelihood of becoming disoriented. 

ersons with disabilities can benefit from virtual reality 
delivery systems because their physical condition is not a 
limitation in the synthetic experience. Mentally 
handicapped persons may also benefit because the system 
could remediate them for a specified time giving them more 
hands-on experience with the information. 


RECOMMENDATIONS 
The variables in these systems are the number of processor/ 
headset systems needed, the amount of software 
development required, and the level of sophistication 
necessary to deliver the quality of virtual environment 
desired. The first components researched were the head- 


mounted displays. There is quite a shakedown of this 
manufacturing segment at the moment. Many have gone 


out of business this year alone. 

Virtual Reality Incorporated is committed to providing 
wholesale to the education market. The product line is 
mid-range and more than adequate for home or classroom 


use. Forte Technologies has a headset that is comparable at 
the same price. They are entering the education market 
t is less bulky than the conventional 


with a new product tha s 
headset which allows the choice of immersion or not. 

The hardware needed to run school systems is extremely 

be developed school by school to 


complex and needs to oF 
ensure that the needs of that facility are met. Software, on 


the other hand, may be created almost generically as is 
done with textbooks. In fact, it is an extremely good idea to 
make as many recyclable parts of the curriculum to cut 
down creation times. Software houses use this technique 
and Sonalyst is excellent at doing so. When designing 
software, in accordance with the wishes of the educator, it 
desirable to build in an editor that allows ihe 


may be ; 
Se to create their own documentaries to be the 
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repository of what they have learned. Educators have var 
special needs and are the providers of the tax payers o 
tomorrow and deserve the very best virtual reality SystEmE 
offered. As such, the systems that are designed must be: 
(a) in line with legacy systems of today and (b) must be so 
Sr setg SE NSE NO DE OvSUlete by the time they arrive at 
the school and the boxes are opened. 


The most im 
to the educator 


is to get a development consultant early in 
the 


ave the school time and 


Periodically, te 
Maintenance on th 


ed to catch Up with children 
= and computers, and to 
est be used in education, 


al a 
WS to use Vj 
issues that 


courses begin to prepare teache 
(VR) effectively, and to deal with 


nd in-service 
rtual Reality 
will inevitably 
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nar from this new medium. The opportunity to avoid 
aving to play catch-up will not, however, last fer long. 


VR IN CLASSROOMS 

aaa Dae been specific proposals for ways of using VR, 
u ing: visiting inaccessible places or historical scenes; 
ee simulations of the real world, without the 
ene expense or time consumption of doing the real 
ing; exploring places and things more effectively because 
of alterations in scale and time; learning algebra in a virtual 
world where the behaviour of objects demonstrates the 
axioms of algebra. Underlying such proposals for using VR 
in schools are a number of assumptions about potential 
educational benefits which are either unique to VR, or less 
evident in other media. Three assumptions in particular are 
prominent, and they focus on VR’s positive impacts on 
spatial thinking, interest level and individual learning. If 
these assumptions are warranted, VR will be a powerful tool 

which deserves prominent coverage in teacher training. 


Spatial thinking 
The impact of VR on this aspect of spatial thinking is 
important, because children need to be able to generalise 
classroom knowledge to the outside world. The result is, 
nevertheless, intriguing because it would seem reasonable to 
assume a fundamental link between visualising shapes from 
various viewpoints and recognising shapes, or parts of them, 
in everyday objects. Any such link was not revealed by 
asking children to draw shapes, even though generous 
allowance was made during scoring for lack of drawing skill. 
This finding carries a fundamental message for teacher 
training. No matter how compelling a logical link might 
appear, it is essential to put assumptions about how 
children learn to the test. It is not clear what particular 
characteristic(s) of VR contributed to the skill of recognising 
shapes it everyday objects that was not available to the 
hildren who worked with card models. 


control group © 
The VR group worked much more enthusiastically than 


the control grouP, but lack of impact by VR on some tasks 
suggests that the gains made were not attributable solely to 
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motivation or novelty. In another study of upper primary 
children, Ainge compared recall of details in a virtual scene 
with recall of details from a series of photographs of the 
scene. The scene was a single furnished room which the 
children explored at will. On the one hand, the intuitive 
expectation that a sense of actually being in the virtual 
room would enhance recall of all details better than 
photographs was not supported. 


The children remembered which objects were in the 
room, and their colours, just as well from studying the 
photographs. Although the children were new to VR, were 
enthusiastic, and made comments about enjoying it, their 
enjoyment did not lead to better recall across the board. On 
the other hand VR had a significantly stronger impact than 
the photographs on children’s recollection of numbers of 
each object (for example, there were four dining chairs) and 
location of objects relative to each other. There was no 


indication as to how VR enhanced recall of numbers of 
objects. 


These findings strongly su 
training which deal with th 
spatial thinking, 


&gest that aspects of teacher 
i tie pevelopment of children’s 
n particu abe 

mathematics, should P ar, but not limited to, 


; inform t war 
contribution which VR can tas about the significant 


Interest level 
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makes things happen, by exploration or manipulating 
objects. The novelty of the technology appealed to the 
children and they were anxious to become involved. More 
significantly, however, it was found that interest remained 
high even after several experiences, without any sign of 
reduction. 

Pantelidis led a group that produced virtual 
reconstructions of a native North American Indian fort, 
using VIRTUS WALKTHROUGH. Middle School children 
were given a lesson about the fort, then explored the 
reconstructions. Pantelidis reports that the children were 
very enthusiastic and wanted to find out how the Indians 
had lived. Ainge, in the study of VR’s impact on learning 
about three dimensional shapes, found that the children, 
who normally tended to participate reluctantly in classroom 
activities, maintained their enthusiasm over a period of six 


weeks. 

Throughout the work with VR, not one student required 
any encouragement to remain on task, and many were 
reluctant to stop when their session came to an end. The 
teacher was impressed by the high level of student 
engagement and enthusiasm, which contrasted sharply with 
the response to other classroom activities. Each student was 
interviewed at the completion of the study, and responses 
indicated a unanimous feeling that VR had helped them 
learn, a high level of enjoyment of VR, and strong 


maintenance of interest. 

Fifteen children reported after six weeks that VR was at 
least as enjoyable as when they first began and e 
said that they preferred learning with VR rather than o “ 
activities. Given teachers’ widespread concerns abou 
difficulty in motivating children to participate effectively in 
classroom activities, it is imperative that teachers be made 
aware of VR’s strong potential for engaging pupils. nee 
that there is only limited understanding at this stage o 
VR’s educational potential, teachers in training should be 
encouraged to join the research effort and seek to identify a 
range of activities which could be made more enjoyable by 


the use of VR. 
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Individual learning 


According to Ferrington and Loge, when children actively 
pursue their individual strategies for exploring virtual 
scenes, they should learn better than when they take a 
passive role in the classroom. They anticipate that learning 
will combine cognitive, affective, and psychomotor skills as 
children pursue their own learning strategies. Apart from 
finding that after the VR practice the children were 
significantly faster and more accurate in real world 
shopping, they investigated change in self-directed activity. 
They found that over the period of the VR sessions there 
was a significant decrease in teacher input, and in 
particular, instruction and physical guidance decreased at a 
faster rate than more open ended assistance. 

Some children moved about slowly, as if they were 
cautious, and sometimes were startled by movements. The 
boys tended to make more rapid movements than the girls, 
although this did not apply in all cases. Some children 
referred to flying and enjoyed zooming in on shapes at high 
speed. A virtual hand was available, controlled by the 
— it could be made to grasp shapes and move 

nd or rotate them. Some children used the hand 
whereas others practically ignored it. Some children took 


the option of switching it off. At times, all children made 
movements which resulted in their shapes disappearing 
from view. 


The way that children addressed this problem revealed 


pulsive to thoughtful. Some 
ommentary on what was 
ttle. When the children were 


Soot rete ai oats > is widely accepted. The 
implication of this view is that when children are not 


Sate g learning, little, if any, learning takes 


ee ee 


15 


Learning in Cyberspace 
ee ee a 


Contemporary technological convergence negates this 


paradigm, was the subject ‘of research at Ngee Ann 
Polytechnic in Singapore. Parameters of the experiment 
were established to include resources designed to improve 
learning by promoting student motivation. Contempora- 
neously, researchers sought to identify whether particular 
elements of information technology (IT) design, increased or 
reduced motivation more than others, and this was achieved 
by paying careful attention to the following five factors 
which were identified as potential motivators for students in 


an IT environment: 
— opportunity for respo 
involvement; 


— the presence of motivating instructors; 
e—able to make their choice of pace 


nsive feedback and individual 


— learners being activ’ 
and content; 

— collaborative learning; and 

— curiosity and self discovery. 

Each of these separate factors were adapted as design 

elements and incorporated into the internet site used in the 


experiment. 


OPPORTUNITY FOR RESPONSIVE FEEDBACK 


AND ĪNDIVIDUAL INVOLVEMENT 
th responsive feedback and individual 
1 and teleconferencing were 
Students were offered 


To provide students wi 
involvement, internet e-mai 
therefore built into the site design. 
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internet e-mail access to lecturers, and a bi-weekly 
teleconferencing meeting was also available for their use, 
whereby students could participate in electronic chat 
sessions with staff and fellow students. 


Motivating instructors 

A teacher who cannot motivate students in the conventional 
classroom is likely to face the same situation using 
computers. The multimedia and internet programmes were 
therefore designed by motivating instructors, to encourage 
students to learn. The lecturing staff therefore encouraged 


students and demonstrated a Passionate commitment to the 
internet site. 


Learners being active—able to make their own choice 
of pace and content 

The premise of this design element was the work done by 
Pintrich et al., that “when the instructional focus is on 
practice, rote application of rules and adherence to teacher 
specified activities, students place little value on the tasks 
and display less motivation”. It was felt that by giving 
students this choice, motivation, commitment, deep 
involvement and strategi 


e permitted to choose the path, 
content, pace and nature of the material, within a 
‘framework of guided discovery’, 


Collaborative learning 


The internet site design therefore incorporated Class Home 
Pages, whereby stud 


projects, and Post the results of their w 


the learner’s attention”. The i 
enabled the introducti 
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unavailable with traditional course delivery methods, such 
as on-demand videos and graphics. 


Teaching and learning 

rite the design phase of the experiment, the traditional 
teaching and learning dichotomy also became a relevant 
issue for the key design decisions. The question to be 
resolved was whether the internet site design should focus 
primarily on learning outcomes or teaching facilitation. 
There are competing viewpoints on education. 
Instructionists advocate the traditional belief of education, 
whereby students learn better through improvement of 


teaching instruction. 


Students are passive, while teachers are active. 


Antithetically, constructionists, believe that students 
advance through discovery and participation—learning and 
remembering, by discovering the specific knowledge they 
require and not simply receiving it from others. To improve 
this learning process, constructionists maintain that 
minimal structured individual guidance from teachers is 
needed. In this context, IT resources, aS an adjunct to 
human teachers, continue to confront educators with 
opportunities and challenges. Constructionists and 
instructionists continue to debate the relative merits or 
otherwise of IT in support of their respective points of view. 
For example, constructionists hasten to add, that teachers 
cannot be replaced with computers. Teachers are extremely 
versatile and adaptive—their pedagogic ability greatly 


exceeds any computer-learning packages. It is contended 
that this debate is largely irrelevant in an IT environment, 
and that educators need to distinguish multimedia as a 
facilitator of learning, rather than teaching. 


The concepts of ‘teaching’ and Jearning’ are seen as 


separate elements of an education closed-loop model that is 
ineering theory. It contends that 


borrowed from control eng! 

teaching is in the forward path of a closed-loop education 
system, and that learning (and hence tutoring) is in the 
feedback path. In this model, teaching takes place using 
‘information’ prescribed in a syllabus. Teaching is seen 
fundamentally as a process in which a large amount of 
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information is compressed and delivered by the teacher to 
the students in limited lecturing hours. 


Learning on the other hand, is a slow process of 
digesting and converting information to knowledge and 
skills, both during and after lecture hours. Consequently, 
physical attendance at a lecture by a student does not 
necessarily mean that learning is taking place or taking 
place efficiently. Learning efficiency varies from student to 
student and is largely influenced by students’ capability and 
motivation. Hence, motivation is represented in the 
feedback path as a switch. When student motivation drops 
to zero, the feedback path is switched off. 


Information Results 


Feedback 


Motivation 

Figure 1: Closed teaching /learning loop 
Teachers are 
computers, wh 
in digestible form, in a sh i 
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map gi Since learning is a slow process, computers can 
indian: ho help in the learning/ tutoring role just like 
ri ag: = are employed to help teachers, hence assuring 
ae eedback mechanism is in place, motivation is high 
j t erefore teaching becomes more rewarding and 
hi oe This view became fundamental to the design of 
e IT-based educational materials used in the Singapore 
experiment, and this research, inter alia, sought to 
substantiate this model, and the consequent implication 
thereof, that educational effectiveness was thereby 
Feohe by a strategy of maintaining good teaching by 
a teachers, conjointly with innovative and motivated 
earning—learning which involves IT multimedia. 


Research 

Ngee Ann Polytechnic in Singapor 
courses in 11 departments, and provides learning for 15,000 
students, drawn from Singapore, Malaysia, Thailand, 
Indonesia, China, and Taiwan. A total of 800 staff is drawn 
from around the world. During 
Department agreed to research the implications of 
implementing internet education as an adjunct to existing 
course material in the first-year subject, Financial 
Accounting. To support this trial, an internet site containing 
800 pages of course material was developed. 

The course material was converted to HTML format 
from standard word processing documents produced in prior 
semesters. The process of conversion was done using 
Microsoft Publisher, and required approximately 350 man 
hours. The total cost of creating the 800 page site was 
approximately US$ 14,000. The trial was then limited to an 
experimental group of 111 students from the first-year 
cohort of 444 students. The experimental group comprised 
six classes chosen at random from the 24 classes making up 
the cohort of 444 students. 


The selection of students in these classes was 
nt’s Grouping Committee, prior 


undertaken by the Departme 

to the decision being made to start the experiment. The 
Research team had no involvement in this selection process 
and the students chosen were as far as possible 


e offers Diploma level 


1997, the Accountancy 
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representative of the entire cohort. No pre-screening of 
students with minimum computing skills or computing 
experience was carried out. 


To provide additional research material, a concurrent 
trial was also undertaken with a group of 40 students who 
had previously failed Financial Accounting, to determine 
whether the internet also impacted the learning skills and 
results of these ‘weaker’ students. The trial began in July 
1997, and the data presented in this report is up to and 
including October 1997. All internet material was made 
available to students from the start of the semester. In the 
first week of the trial, students in the experimental group 


were introduced to the internet site in both a special lecture 
and a subsequent tutorial. 


During each subsequent tutorial, a minimum of 15 
minutes in each two-hour class was used to point out 
resource material available on the internet site. At the end 
of each tutorial, personal e-mail messages were sent by the 
lecturing staff to students who performed well, and also to 
those who appeared to be struggling with concepts or 
material during the previous class. These messages focused 
students on relevant material on the. internet site, suitable 
to their progress. At the end of each week of classes, 
Frequently Asked Questions were released on the internet 
site along with answers to those questions. This enabled 
sharing of information amongst the students in the 
experimental group, irrespective of class. 


The experimental group students were also provided on 
the internet, with material beyond the core curriculum, 
particularly more advanced readings, and more difficult 


questions—which incorporated content from all previous 
weeks’ topics. In additi 


experimental group could wor 
Questions which fo 


i The objective of this innovation was to remove fear of 
ie A and encourage more regular use. These Class 
ome tages were adopted by all classes, and were located 
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as separate pages within the Financial Accounting site, to 
further maximise ongoing student exposure to the site. 
Twice weekly, after hours, additional tutorials were 
conducted (under the chairmanship of the lecturer), for 
interested students by teleconferencing using Microsoft 
NetMeeting. During these online evening chat sessions, 
students asked text-based questions of one another and the 
lecturer. During the coming semester these sessions will be 
expanded to include audio and video support. In line with 
departmental objectives, learning was to be a 24-hour per 
day opportunity for students, thereby effectively dictating 
use of the World Wide Web to deliver the relevant course 
material and other resources, and enable students to access 
from home as well as at campus. To assist students in the 
experimental group, computer laboratories were upgraded 
and the latest versions of all popular browsers were 


installed. 
Computer laboratories were 


each day. In the coming semes 
more students with ‘on-loan’ notebook computers, and work 


is currently underway to provide login ports in the student 
canteens, library and open study areas. In terms of content 
and structure, the internet site was designed to offer three 
streams of learning, and within each of these three streams 


to offer different strands. 

The chosen streams were 
learners and advanced learners. Students had complete 
freedom to choose which of the above strands to access, and 
could move freely between the strands. However, the site 
was designed to subtly keep students in one of three 


‘learning streams’ until they, by their own choice of 
material, indicated they were ready to move to the next 
stream. This was achieved by judicious use of the web page 


buttons at the bottom of each page on the site. If a student 
entered the site and initi a strand in the ‘Slow 
Learner’ grouping, then the web page buttons on that page, 
only offered other strands within that learning stream. 
Fer example, if a student accessed Multiple Choice 


Questions (thereby indicating the student was more 


made available up to 9 pm 
ters it is planned to issue 


for slow learners, average 
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comfortable in the slow stream), then the web page buttons 
on that page only offered ‘Lecture Notes’, ‘Tutorial 
Questions’ and ‘FAQ’s’ (i.e. other strands within the same 
slow stream). This element of design thereby built on the 
notion of providing students with a ‘framework of guided 
discovery’. The design concept was to keep resources at the 
student’s fingertips, which were most appropriate to the 
current level of progress. However, any student could 
theoretically access any material at any time by reverting to 
the main index and selecting material at any level—the 


‘streaming’ was thus not transparent, but took place 
discretely. 


AcaDEMiIc RESULTS 
The examination required both computational and 
theoretical questions to be answered. Three questions were 
set for completion in two hours. Examination papers were 
then marked by lecturers other than those involved in the 
Tesearch project. The hypothesis to be tested was “that 
examination results for the experimental group (using the 
oe were superior to the control group (those not using 

e internet) . In order to test this hypothesis a one-tailed 
test for the difference in means was undertaken. 

_ The test statistic (z) of 4,448 derived from this test is 
Significant at the 0.1 per cent level. Accordingly it can be 
concluded with an exceptionally high degree of confidence, 
(99.9%), that the examination results of students using the 
Internet site as an adjunct to learning, was superior to 

did not use the internet site. As indicated 


group, it is on] . : 
results with ne a Possible tö compare their examination 


Hence it i i 
‘ane 5 not meaningful to draw statistically sound 
» due to the fact that ‘other factors’ may have 
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influenced results. However, prima facie results, indicate 
that these ‘weaker’ students achieved a significant increase 
in examination results, which appears attributable to use of 
the internet as an adjunct to learning. Prima facie, the 
improved results appear even higher than for ‘average’ 
students, and this is especially encouraging for educators. 
The following additional data was gathered on use of the 
internet site during the last four weeks of the semester, by 
the 111 students in the experimental group. 
Table 1 


Statistics of internet usage 


Total hits % of all hits 


Powerpoint lectures 25 2.0% 
Detailed lecture notes 241 20.4% 
Lecture examples 30 2.5% 
Variations of lecture examples 11 0.8% 
Tutorial questions 354 30.0% 
Tutorial solutions 210 17.8% 
MCQ’s 75 6.3% 
Frequently-asked-questions 90 7.6% 
Additional questions 40 3.3% 
Library references 25 2.0% 
Advanced readings 5 0.3% 
Comments from practitioners 80 6.7% 
Advanced questions 5 0.3% 
A 7 1,171 100.0% 


as not installed until late in the 
is no record of which particular 
students used the site, hence the possibility of the results 
being distorted by a small number of students using the site 
regularly cannot be completely discounted. Analysis of Table 
1 indicates that students accessed pages offering theoretical 
material for 22.9 per cent of all ‘hits’. This is a 
disproportionate usage in comparison with the total 
curriculum balance, indicating that the internet is fulfilling 


A web-counter facility w 
semester, and so there 
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a learning gap not easily satisfied from other sources readily 
available to students. There is some conjecture that this 
result may be attributable in part to the natural curiosity of 
first-year students to learn how to approach and answer 
conceptual questions. 


Proponents of this view will undoubtedly argue that as 
such students become more familiar with these new skills, 
they will access these pages less, instead electing to 
concentrate on computational pages and skills. Ongoing 
research is necessary to respond to this view, but in the 
interim, results point strongly to improved conceptualisation 
skills arising from this high usage of ‘theoretical’ site pages. 
This has been measured by the 8 per cent higher number of 
students in the experimental group who exhibit minimum 
levels of understanding of accounting concepts, compared 


with the same number of students in 1996 from a non 
control group. 


» at a 12 per cent improvement. Average 
grades), were however recorded at 
t. This result suggests that tile 
oil the internet more appropriate for their respective levels 
of understanding, and are therefore more interested and 
motivated to understand and absorb that content. 


Average Students are 


F -year students, the inability to 
conceptualise compl sues such as ‘Inventory 
old’ has been a significant 
earch result indicates that 


ation skills are achievable by direct 
ning environments. 
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The internet provides resources to achieve that 
intervention, and to enhance the process virtually on a 
student by student basis. From this basis, it is possible to 
move confidently forward into more innovative intervention 
and direct research into the commercial environments as 
well. It should be possible to use innovative and stimulating 
internet learning environments to impart new skills (both 
conceptual and computational) to accountants in industry. 


TEACHING PRODUCTIVITY GAINS 

The improvement in academic results already reported in 
this paper are, in their own right, reason enough to push 
ahead with further development of internet-based 
accounting course delivery at Ngee Ann Polytechnic. 
Unexpectedly however, this work unearthed an equally 
important benefit, of tangible and direct value to education 
administrators. Teaching productivity increased with 
immediate effect. At this point, it should again be 
emphasised this was at no stage an objective of the internet 
site, and all design features were focused on maximisation 
of learning, irrespective of teaching implications. 


The definition of a change in teaching productivity used 
was the percentage of semestral time spent in student 
support or teaching activities, compared with the percentage 
n non-student support or non teaching-related 
ctivity gains of 16 per 
following launch of the 
e kept by the lecturer 
according to the 


of time spent i 
activities. Measured teaching produ 
cent were achieved in the semester 
internet. site. Weekly time sheets wer 
in charge of each group of students, 
following dissection. 

The data is hence only as reliable as the memory recall 
or accuracy of recording on a weekly basis. The hours 
reported in Table 2 are the aggregates over the 13-week 
semester. Some effect from the high preparation load 
imposed the previous semester by the shift to IT must be 
present, and hence it is not possible to conclude other than 
an indicative result until another semester has elapsed and 


there is more comparability in this data. 


The initial assessment however is of such magnitude as 


to warrant interim and immediate disclosure in this paper. 
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Time previously spent on typing of lecture and meres 
material decreased from 16 per cent to 4 per cent. This 


Table 2 
Productivity gains 


Student contact / Non-student contact / 
teaching related non-teaching 


Trial Previous Trial Previous 


Period semester period semester 
Class contact 24% 22% 
Student consultation 12% 6% 
Staff meetings 1% 3% 
Exam administration/marking 3% 3% 
Curriculum development 30% 26% 
Typing lecture notes/materials 4% 16% 
Lecture/tutorial follow-up T% 10% 
Student e-mail contact 5% 1% 
Internet site administration 5% > 0% 
General administration 8% 10% 
Professional development 1% 3% 
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extended across a campus of 800 lecturing staff. If such 
gains were translated into all other Departments at only 25 
per cent of this level, then each student on campus could 
have 2.5 hours per semester of ‘one to one’ consultation with 
a lecturer. 


i Personal contact hours at th 
immediate positive effect on academic results and the 


quality of education provided at Ngee Ann Polytechnic. The 
challenge for administrators, is of course to translate such 
productivity gains into student contact hours, and not let 


them be ‘lost’ in a ive activities. 


is level would have an 


lternative administrat 
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TEACHER EDUCATION and 
PROFESSIONAL ORGANISATIONS 


Teacher education plays a unique, pivotal role as mother of all 
professions— which is the basis for shaping mankind. Professional 
development of teachers has received a great deal of attention all over 
the world. The goals of continuing professional development are to 
advance students’ learning and improve the practice of teaching. 


K 
If teacher education is to attain true professional status, individual 


teacher educators, colleges and departments of education and teachers 
unions have each to reconceptualize their respective roles. The call for 
dynamism in teacher education is timely and it should continue to ring 
loud and clear for a comprehensive, well planned, concerted and 
sustained reform of the profession to meet the changes ahead. 


Our priority agenda in this book is to prepare teachers for the new 
millennium. We also try to identify some of the more important key 
issues which are central and which should be dealt with afresh, so that 
teacher education responsibility leads the way to prepare worthy, 


competent, humane teachers and citizens for the global society of 
tomorrow. 
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